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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toYour Health, 






How to turn your dreams 

into table legs. 




Because no lathe in 
its price range offers as 1 . 
much turning versatility ^ 
as this precision unit * 
Like many, it’ll handle 
a piece 36 inches long 

with a 1 tM i) — it*** 

diameter •" i * i 

up to 11 inches, "f * 
Uni ike most, f ^ J 
this tool gives you •'ll 
a special Vy JBm '* 



ing mechanism divides work 
evenly, exactly, every time. 

Four speeds let you work in 
wood, light metal, and plastics. Nice 
, Tor polishing, buffing, 

sanding. The 
- ! I t — ^Bed is 

,«l , IT. - >ne-piece 

i st iron 
mm Is, r:, VA- 
■ finch ways 

'I- 'Lrf- • _ '■ Jailor stability. 

^The 

^^^^est is 
i ^^^^precision 
^^l^pnund. 
^^^^^Your local Rockwell 
^^^etailer has the full story. Plus 
^credit terms to fit most budgets. 

He’d like to see your dreams 
turn into table legs, too. 



Rockwell International 



To the man whose imagina- 
tion is released by the shapely 
curve of a well-turned table leg, 
the Rockwell 4-speed lathe is a 
dream come true. 



gap bed for shaping stock up to 
14 inches in diameter, 3 inches 
long. (For the man who dreams of 
salad bowls, for instance.) 

For accuracy, a built-in index- 



For more information, write: Power Tod Division, Rockwell Internationa], Suite 303, 3171 Directors Row. Memphis,, Tenn. 38131. 
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More and more people are doing more and more 
on their own ear. Prices for everything being what 
they arc, we think it '5 a pretty good idea. 

So here's a free tip. 

When you go shopping for what you need, go 
where the pro goes. , . your full service automotive 
supply house. They have more of what you need 
than anyplace else in town. And they have a price- 
less commodity you won 1 1 find at a discount outlet. 
Knowledge and experience. That man behind the 
counter knows cais and w r hat goes into them. 

When you go where the pro goes, use what the 
pro uses. Pcrmatex products. Here are three, all in 
new do-i tryout self sizes, that show you why: 

t + I Ot k \ 1 1 - Unscrew the top of this plastic 
tube, and you've got every size, lock nut and lock 
washer you'll ever need. Instantly. And Lock-Nut 
holds threaded parts together stronger and longer 
than anything else available. 



2 . GH t . \ s K l I - Squeeze out a bead of this hot 
pink gel, and you've got every size, every shape soft 
gasket you can use. It's easy to apply, easy to take 
off, and it seals better than any conventional soft 
gasket available. 

3 . INSTANT CYANOACRYLATE ADHESIVE 
The Super Glue. Spread a drop between any two 
non-porous materials, and you've got a phenomenal 
bond in seconds. . . strong enough to hold tons. 

Now you know where to shop, and what to shop 
for, Want to hear it again? Ask a pro. He knows. 

NASCAR pros use Permatex products, too. See 
them at SPEED WEEKS, 1975, at Daytona 
International Speedway, If you'd like a couple 
of official Permatex decals for your machine, 
send us a stamped self- addressed envelope and 
two bin. We'll do the rest. 



PERM ATE X COMPANY, INC, 

P.0. Box 1350, West Palm Beach, Florida 33402 
Tel. 305/636 0830 Telex 5 1341 7 
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IF THE SECOND CAR IN YOUR GARAGE 
IS A PICKUP, 

READ WHAT FIRESTONE’S WIDE OVAL TIRE SYSTEM 

CAN DO FOR YOU. 



Since you use your pickup as a true- 
suburban vehicle [big loads, small loads, no loads) 
it does a job for you somewhere between a true k s 
job and a sedan's 

So you need tires that can 
work lor you somewhere between a 
truck’s and a sedan's. You need 
Firestone's Wide Oval Tire System 
Here's how it works: 

On the front, you put 
Firestone's Transport 500 Wide Oval" 
truck tires. They're the steering part 
of The System, with a wide, wide tread 
designed to build stability under your 
pickup and help "float ' it over soft stuff. 




On the rear go 

Firestone s Traction All Season™ 
Wide Oval truck tires, the drive part 
of The System. Their treads are 
computer designed to behave 
nicely at highway speeds, but to really 
dig in and move your pickup through 
grass, mud, dirt and snow. 

See your Firestone Dealer or Store. 
Ask for The System. Compared to regular 
truck tires, it'll improve both the 
performance and the looks of your pickup. 



The Wide Oval System 
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dramatic changes you can make 
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SCIENCE, INVENTIONS 


66 


A new liaM on the legendary Leonardo 


70 


Andrea Daria and Stockholm collide; 


90 


Treasure hunters dive to the Dona 
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tunnel) for real? 
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'Third hand' for making Small boxes 
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Model maker's lathe: New low-cost 


110 


Import 

Three projects you'll want to make 




HI Heirloom footstool 

112 Pier curio shelf 
t14 Tank-top nailery 


BOATING, OUTDOORS 
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Waterway preview lor '75 


07 


Have snowmobiles grown up? They 


offer new features, options, adjustments 
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32 Photo hints 
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inflation— Beginning of a brgger PM 
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See page 152. 
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How to burg lar-proof your home. 
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SPECIAL FEATURES: 



The burglar Isn't your friend — don't be his! You can scare him away with 
locks, alarms and common sense. See page 9? for an eight-page roundup. 

Waterway preview for 75. Colorful report on the faster, sleeker and safer 
boats the manufacturers will be sending your way this season. Page 62. 



HaFt-pints for higher mpg, American Motors is high on its Pacer as the car 
of Ihe future, GM and Ford have even gmaNor mini-cars on the way. Page 58. 

Fireplace opens for party fun. You swing open Ihe bottom and lower the 
front. It's an exciting home bar and entertainment center, Page 76. 

Stuck with an old house? See what one imaginative Minnesota couple did 
to their weekend home when new-home prices soared sky high. Page 106. 

A new light on the legendary Leonardo. Recently found notebooks reveal 
Da Vinci's main interest may have boon In mechanical things. Page 66. 



Service tips for the '75 cars. Saturday Mechanic shows you how to check 
emissions on cars with catalytic convertors, Page 94. 




Page 67 



SUBSCRIPTION SERVICE: 41 . ill »ul)5c*lp< in Qfd(fu. ch 1 % •• ■ :uk»»tj< Hlh yOuf I4CMI label; . and 

P j i mn : j ! ar notuaa 'if •jndulitrtrabta cop-si to Papu'ru Machi-.ica. P.O. Ada G*fl, r-.nw Yet*, N.V, luOlfl. 

A olber carrat.|iQn34nc« mlfllmg is your uub&criplian J-irrp-. Gflbfe. Custonw 8«rn« D-epfl-rtmant. 
r ;■ .1 11 ii urea, P.0 Bex " • Nc* » ■ M t ■ t !■ ■ . ,•!„ .-.u your ItMw mailing label 

far quickest flOANcn when, weiring a Bout yeur Hubicr'i-i'lidr 1 

ADDRESS AlL EDITORIAL COMMUNICATIONS TO: 224 Wt 11 57th 3 1 . Maw York, N.y. 10019 For 

Additional seurcai o< in1ormaE>on on m* artrcio* and products, In tMl fdsub, wrllo la thd Bureau of 
Inform an cm, Papular Mechanics, lir IrM "WtiifO-IO-Ftnd-U" Ull, 
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What does it take 
to build the world’s smallest 
scientific calculator? 

About three hours. And *49.95 



Designing the Sinclair Scientific was 
no small feat of engineering. Hut you 
don’t have to be an engineer to 
assemble it with our kit. 

Now you can put together t he 
world’s thinnest, lightest scientific ^ ^ 
calculator from eight groups 
of components, using only a 
soldering iron and a pair of cutters 
(Complete instructions are 
included, of course, .^nd our 
Service Department will help you 
with any questions that come up.) 

For an incredible 549.95, look 
what the Sinclair Scientific can do: 

sin and arcs in 
cos and arccos 
tan and a ret an 
automatic squaring 
automatic doubling 
log and antilog ( base 10 ) 
giving quick access to 
x y (including square 
and other roots) 
four basic arithmetic 
functions 

plus scientific notation 

(IO-"toIO + '"), 

To be a really valuable tool, a 
scientific calculator must provide 
all of the above. 

A calculator without scientific 
notation severely limits the size of 
numbers with which you can work 
easily. And scientific notation with- 
out transcendental functions is 
little more than window dressing, on 
an arithmetic calculator. 

Less than 3 A-inch thin and 
3 ^-ounces light, the British- made 
Sinclair Scientific isn’t just portable. 

It’s pocketablc. 

All parts arc tested before 
shipment — and we guarantee any 
correctly-assembled calculator for 
one year. ( This guarantee also 
applies to calculators purchased in 
assembled form.) 

The Sinclair Scientific— or any 
of Sinclair s other miniature pocket 
calculators— may be ordered by 




phone or mail. And charged to your 
American Express, Diners Club, 
Master Charge or BankAmericard 
account. 

just fill in the coupon and mail 
it to: Sinclair Radionics, Inc,, 

375 Park Avenue, New York 10022. 
Or call (800) 223-5764, toll free. 

actual size 

: “ 



a 6 s e 9 - a 






sinctehr 

Scientific 

: 



1 rftd 

Ip 10 

e 



57 23&&' 

? 30.253 
2-7 1620 
3 l 4 tS 3 

1 




Kit Components 

Coil 

LSI ehip 
Interface chi pi 
Printed circuit hoard 
Keyboard panel 
Elftltojlii: com jVi nxn E s 

pack 

Hattenes, balCery 
assembly and un/nff 
switch 

Specifications 

Functions: 

4 arithmetic 
2 Logarithmic 
6 trigonometric 
Keyboard : 

18 key Formal with- 
T’triple-aciiorL” 
function keys 
Displays 
5 -digit mantissa 
2 -digit exponent 
(both signable) 



CflSC mouldings, with 
bottom, W i n J lhv k 
arid 5 it; in- up display 
in THMiEion 
Soft carrying wallet 
Comprehensive 
liim ructions 
■Assembly lime is 
about 3 hours. 



Exponent: 

200-decade range, 
from 10- ^ ip 10 

LoEier 

Reverse Polish. with 
post- fixed operators 
Power Source: 
Battery operated with 
4 AAA ban tries 
Size: high: 

2" wide ; 1 '- w" thick 
We%ht : y { j az „ 



■ ■ s* 

:laii — 

SCIENTIFIC 

The logical choice. 



* ~i 

17 A 1 



To: Sinclair Radionics, Inc. 

375 Park Avenue, N.V., N.Y. 10022 

For credit card phone orders call 
(800) 223-5761, toll Free. 

(New York residents call (212) bflH-6621.} 

Please send me; 

□ Scientific Kit S49.95 

□ Scientific (assembled} kf' S69.95 

71 Executive Memory (assembled) Gv 179. Vj 
J Cambridge (assembled) S 19.95 

□ Cambridge Kit w: S 29.95 

□ Cambridge Memory (assembled) 9c 5-19.95 
'..Plus S3. 00 per unit for shipping and 
handling. New York residents add sales tax.) 

□ Enclosed is my check lor 

□ Please charge my credit card account. 



Crcdil Card. 
Account X o . 
Empires 



Master Charge Code k (■! digits).. 

Signature., 

Namr 



Company T 
Address — 

City. 

^ State Zip Code., j 

In the United Kingdom; Sinclair Rad ionics. Ltd., 
St. I y?* h Huntingdonshire. 
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Henry Morgan says: 

I if I can learn to fix 
my own appliances., 
you can too!”^ 



“! have 10 thumbs + + , five on each £ 



hand . So fixing appliances hasn’t been 
one of my strong points. But I sa w 
an ad that said they could teach me ai l 
1 need to know . . . at home* in my 
spare time. I sent for the NR1 catalog 
on their course in Servicing Electrical 
Appliances , , . and it looked like a 
pretty good deal. Mow that I’m into 
the course, I can tell you this’ it’s the 
only thing I’ve ever sent away for that 
was even better than they said it was! 

Now I can 
thumb my nose 
at the repair- 
man. 1 really 
can do it my- 
self, Not just 
the toaster 
or mixer, 





/ 



but the big stuff, 
too . . * like 
the washer, 
oven, even 
the lawn 
mower 
engine. 

They give you everything you need. 
Bite-size lessons you can handle, with 
an experienced instructor ready if 
you need help. You even build the 
professional appliance tester that 
the pros use for trouble shooting 
and repairs. 

The course is short, it doesn't cost 
very much, and you'll soon find 
yourself picking up spare time money 
doing repairs for other people. They 
even show you how to set up your 
own business, if you've a mind to. 

Find out for yourself. Send for the 
free catalog. If 1 can doit, so can you/' 



£a^J 
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RUSH COUPON FOR 
F8EE CATALOG. 
No Salesman 
will call 



State 



. „ Zjp_ 

Ap proves lor Career Training under Q| Ball— 
lor Informal Ion. 



NH SCHOOLS 

Mc&chw-H.i Coming 
tducoliori CerflBf 

Wtseoryin Avflftu*. 
WUshr-glon DC. JG&1C 



Accredited Member Mali oral. Homo Study Council 



Nirne, 
Si real. 



(Flees® Print) 



Please hfu} mo your tree catalog "Sandclng 
Electrical Appliances”. 600-0 IS 
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LIVE IN THE WORLD 
OF TOMORROW . . . TODAY! 

And our FREE 164 PAGE CATALOG is packed 
with exciting and unusual values in ecological and 
physical science item* — plus 4,500 linds tor fun, 
study or prom**, lor every member of the lamHy^ 

A BETTER LIFE 
STARTS HERE 



ACTUAL WORKING 
SOLAR HOME PLANS 

Learn aM abairt III m&sl rasc-matlng possi- 
Oh borne of the Future. II tan be your "nn-V 
answer to l&rraj'S energy crisis, m housirir 
Expert Or, Hiiry E, Thomason lei Is eCyan- 
tapes, problems, savings, ard rnore in this 
iinfiurEflnl JO- pg tact- (ill Ed booklet . P 'Isl. in- 
Cliide$ S-pagB oversize rnS-E rt of b*?Jc. actual soiac hortif! plains, a= valuable 
guideline to you and your arch it eel rn Fitting ■sp-ac e requirements. design 
• ideas, and local area birlhting. codes. 

fto. D44BH [S&l*r »»U!ie Naml 510.M (tod. 





k 



WAR SURPLUS 
ELECTRIC GENERATOR 

flrjmJ new Signal Corps Model, Up la 94 
■rolls tty turning crank Use Jrt high impe- 
dance relays. Charge ground ft Juries up 
Al gift crawlers for La it or study. 2 A ict? 
Monels : 1 1 1 1 1 h.: Anw wfnlM mare than original 
$15 Jjdv'l COSE. 

*o„ J0.J15H . . Ms.), ... , M.M rp* r 



PRO ELECTRONIC 
SOUND CATCHER 

ParaboFtc rrnke w IflW' reflec t I h* Shield 
ft 2 I.C.'i m ^rnaiUier msgnilies Signals 
]QOX the! of omm-d hectical mikes, CMcH 
a songbird \ ; i mi to Off; i]R r S Huddle strategy; 
sounds neunr oefore Heard. Super directivity 
gives highes! Signal to noise rallo poss. 
SaFe- auto, cuts ob ear da making noises. Earphones, tape recorder duI- 
pul. tripod socket. Pep. two 9t IriJi*. b?tl, (not incl). 

Ho. I549H .(5Vi 1*4 S2M.4B Ppd, 

BIC Btlfi "TOT" NQPEl isrSQ.UflH . .. $32.25 Kpd, 





NEW! KIRLIAN 
PHOTOGRAPHY KIT! 

Experiment la the fascination n^w field flF 
"Kirilin” eldi:lroph6tOG;ra4by— i manes ob- 
tained on lilm without camera c-r tors by 
direct recording at electric Charge trans- 
mitted by animate ft irtoPimato obtottS- Each 
"aura" diflerfe— animate auto sand to change 
corresponding 10 physical changes. Kil incls p-ortatle C a rkruc m. double 
IranStoTbidr iiotoled Irom power source: i n-vl i v. 




Cknrk Ha 71 

"HIGH VGLTAGE PHOTflCRAPHT" try H. S Dakin 
HP. 9I2SH (CO-PC. PPBK El K ,) 

DELUXE KIRLIAN FHPTQC MPKT SET Stock No. 72.0S3H 



S49.95 Ppd. 

ss.ao Ppd. 

$399.0(1 Ppd. 




A 1-VR. BIO-RHYTHM 



ANALYSIS! 



Know Far The nest I? msi. when to expect 
days of great energy ft exactly when you* 
physical creative talents surface to do 
ybirr best for happiness, success. Foresee 
your ofr days to avoid poss. errors at acci- 
dents! Persona I i red lio-rhythm Chart-fiep&rl 
(by rOm.|i irter j irlves you an dec oral e preview of yaur physical, e mol Iona I 
ft intelleelual high £ low periods with van. mans, r c-ries pen ding to yaur 
tor^r life. Send nomo, add.. b«rCFi dale rday, mo., yrj 
Slock Fto, T9,2DBH I20.no Pfli. 



RIG 6 x 6" 

OPAQUE PROJECTOR! 

G-real buy! flaw lightwei^nt compart en- 
larges any picture or print matler |up to 
for big projection JO 1e 14J" away 
True color reproduction! feat.: optically 
polished (lau lenses, heat, resill, pltft 

S lass loirrnr, oo-rMree slide tray, heavy 
uty motor, large (an, fteqs two 2QOW houSthold bulb* (not incl). Steel 
body, B' cord, 13 * Ulri i 7HT. 




ftteek Ho. (4,2171* |d lB.) 

DELUXE 5 k 5" OPAdUE PRUtIGTOS 
He.71.2I3H 15UPEII SHMIP) 



$79.95 Fpd. 

.$l2l.DQ F’pd. 



AUTHENTIC SCALED 
WINDMILLS 

Ovtl-thrire replicas iftdw Win) dlffbUdf, 
wheel silently revolves on ball bearings. 
Give yaur grounds unique total charm! Oreat 
centerpiece for plantor, Itorwm. Use to hold 
yard light, house number, sign or as man- 
bai. For school, a line "enerey crisis" 
science project — daes everythtoE but pump ws-tey. Heavy gauge sldel, 
durable outdDDr finish, aluminum color w red turn 

He. 71,92JH (17" DESK MD □,} I10.9t Ppd. 

No. 71,J24M MV a FDD! — 14 Li.} )3? id Ppfl. 

NO. I5.229H Id FOOT— JS LB,} $M.S5 FDl 

mmmmmmummmmmwmmummmw 

“FISH" 

WITH A MAGNET 

Co treasure hunting on Ih-e haltam? fasei, 
naltog ton ft sprnolimes profitable! Tie a line 
to our powerful new specially designed 1£Q 
lb. pull PVC coaled Magnet^drap it over- 
board in bay, river, lake or Ocean. Trail it 
along tiottorn— your "treasured 1 ’'haul can be 
ou1 board xc-lors, anchors, other ruotaf valuables. Has & slacked ceramic 
magnets, LiFI* more (han 35D tts. under water? 

No. Tf,135N .. .(2^*3%-^ H 7-50 

79-LB. PULL (1 LB,] V17 3 CERAMIC MAC NETS 

Ha, 71, 1 SMI (IN/HklVa^. . . $1LOO fpi, 





SUPER 6" 

SPACE CONQUEROR 

Superb Akttonpmtcil Re Itot tor— Up to 576ft. 
capable pi revealing (ainl stars al nearly 
Ulh magnitude. spi>| double Stars separatod 
by less Titan I sec, pf arc, FeaTures 
F.L. a In mmum i re d ft overoaaled B r> 19 
ground and oolished pare hoi ic mirr nr (Py* 
rex .leeunite to L, w*vf. Khramntrc (iftoer scope 3 eyeptoCeS — 
wide tie Id J0E Kellner, Mi" 19ZK Ramsdert, i a Barlow l.o double ft triple 
pswer rack ft glfliitn focusine mount. 47*.i ,r aluminum lube. Electric 
cluck drive v manual jlpw motion control. Setlini: circles. Heavy-duty 
equatorial mount, Pedestal ba*e tompaies to S350— J4D0 models. 

HO. US.OBOH I S h p . WT. Bn lbs.) (24 5.Qi> F.D.B. 

&■' WITHOUT CLOCK BRFVE .. Ns. 35.HTH 5243 .54 FOB 

4 Vi" REFLECTOR (45X to 133X1 No. I5.I0SH $143.34 FOB 

HW WITH CLOCK, ElRIVE ... . No. iS.ldTH . .. . SI 43. 54 FOB 

3" REF LECTOR (30X to 9QKf . No. 9S.240H S 43.33 Ppd. 
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CATALOG! 






COMPLETE & MAIL WITH CHECK OR M.O. 



EDMUND SCIENTIFIC CO. 344 Edscorp Buifdini, BtrrMfiaw, HI 41047 j 
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GIANT FREE 
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NEXT MONTH IN PM 




■ Special 12-page boating 
section: Latest ton craft 

■ First reat sotar furnace 

■ Two rooms from one: 
Handsome room divider 
you build in a weekend 

m New l Big-thritl racing 
in small stock cars 

9 Complete plans: Striking 
heirloom gun cabinet 



beat in flation with added income 



You offer s service everybody needs . . „ woffc 
pert lime Of tuff Urtie . , . own your equipment 
...ktitp Alt you earn „ r , siarf with jtTSJ P smptt 
investment . , , and we help you every step 
of fir# wey! 

Havfl your own money- making business and 
make The kind of income you probably Ihoughl 
impassible. You can when you clean carpel mg 
or uptigisiery or wa-is whh Von Schrader pro- 
fessional. Cloariinri equipment Lvery \-.ome, every 
budding a'c poi-ani iai customers. Arc every 
CuSIOO'ier tan became repeal business The de- 
mand Tor DrVlOCalign cleaning • £ growing so 
Iasi lhal hOw much y&u darn depends solely on 
ju£ I yOur I-me arid ellorl 

Moreover, we help you every sien of rhe way 
, just as we have helped Ebousands ol Dinars 
build money. making businesses lor JD years. 
Typical com moms: "Cleaning is a very goodi 
businaas— have baen rnosi grareful lor your 
advice sod help You have line machmes^car 
recommend (hem to anyone "—If Herbs; Never 
h#u# w# mad# this nood a living and been so 



coni cnl and happy."— w. Hanna. "Have all 3 
machines and very pleased with uach one "— 
C Hefner "You people sure helped me and 
I II never Tergal, it."— H. iKentf&W. 

There are three easy-lo-use Von Schrader 
machines. You need no special skiMs or eriu- 
caliOn to Opera Id (hem. (1) CARPET DETER- 
QER" Us p e rid rma rice cannot be duplic&led 
by any olhnr cleaning machine UPHOLS- 
TERY DETERGER*. Using dry Toam. cleans 
fabrics beaulifully and salaly. (31 WALL GET EA- 
GER"'. Washes wabs and ceilings 5 limes 
fa f rer than by hand— no dripping or sneaking 

You can siaH w-tn [usl one machine Then, 
as your bus- ness keeps growing, you may warn 
to add Ihfl 01 ho i two and Hi us oiler a cr.mplr?H 3 
cleaning serv.ee, 

You pay no lebs. royalties, sign no conlraeis. 
You own your #qijiprrie-rr me Imosl ol ns kmd 
Keep all you earn And your coves’ mohi is so 
Small you may fmd >1 hard la believe For nom- 
pipiF i nTorma Tic n,— without any obligBimn— send 
fnr hook lei 



■ How to be a world 
champion fisherman 



Popular A 


* ■ • 


250 We»t 5-5th St., 


New York, N Y- 10019 
WPM5A1 


YES! 


Please enter 
my subscriptiiDn 
1* POPULAR MECHANICS fori 


□ i year $5,97 

□ Z years $10,97 


□ New 
n Renewal 




is enclosed. 


Rill Me 


tnilisk h#rp 


N*mt 


i; pleg.gr priwt) 


MifnH 


cn? 


Stat* Up 



Qn new s-ubstfiption*, nr»i tony ^-ill arrive tn 
abnul S weeks. 

lACQut pricrA aspiv In U.S. A Pess-os sior^s Only, Canada 
add J2 p*r rear, ait other noun tries add W per year,) 



CHANGING ADDRESS? 

IP you'll planning; ta move, please let us know 
a! least Si* weeks before Changing your nrldrrij. 
Attach current addreii label and Fill In VPVf 
name and your new address, This will awrv* ta 

ms- Lire- prompt service cm ye U < subscription. 



Send Did l abrl with vum nam# 

end new add r ess tot 

POPULAR MECHANICS, Subscription Oepl. 
!!di No. &40. Ne-w York, H.Y, 10019 



NAME 

iPle-air print) 

NEW ADDRESS _ 



CITY STATE ZIP CODE 



booklet that gives 

Tok# the lot Wep0 Moll ccupOn 

UOn SCHRADER company 

-3 j-nart nr help tq people carp 30 : -J msneir 
PQT 3 Place Radnn, Wm'jnjm 53*03 
P c-.i v ».ii eiMnpIhla .nrewniliDn on 
Von tchraPDf OalB-ga.ia. 



Cflp. 



GET INTO THE STEAM OF THINGS 

This slfiam engine hit is an ideal project lor the coming 
winter. Pull that UNIMAT out of the close! and gel some 
use out of it. This kir has alt the parts you'll need including 
Complete drawings and instructions. You can build it on 
yoiif kilchen (able. At only $B.95 it makes a good answer 
to Ihat approaching question, "'What do you want for Christ- 
mas?". 

Two good books on s learn are: MODEL STATIONARY & 

MARINE STEAM ENGINES, $6,00 
MODEL BOILERS S. BOILERMAKING, 

$6,00. 

You will also like our CRAFTSMANSHIP 
CATALOG with more Steam engines, 
more books and lots of loots — St GO 
(FREE with any order from ihis ad.) 

CALDWELL INDUSTRIES 

BO* l7fl UjLIMG, 

TEXAS 7H64B 







Let me send you our free 
ail the facts" 



~rjfi£!l **» 5=hn»Sir. r.uldan) 



R« iij iwv inf. nfl -dBrn&na 
«Gi on iDCIlHin (Ip!..i'.iiy, p*n 
v,-*v Vfln Setirarif OHMtu 
grp -.-,r i . i‘ ihtir hind 

rWw MH-.-r l!ii> till ID I'p*' 
tit i till* r pfiM* men 
rdv* btcoma lintnc-tity in* 
rtae+ndenl, hc« Von Srhri- 
■*- h*iDi yiju i>r rt( 

i** mv r -. in in* uvupnn 
6-H Itht tty DfiAP. f Ellul 
itxfiilt Hut £,| dnG Mtlltfll 
iPitlndtd nllh ttpiipi 
Liiign ti rmiKn-rdn S«rn, 
fln |, 1 'M la Jftr Mitantii, 

■tn«l r( ,, - lr 1 ‘‘iu | t 

Kch-tfler 
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tiMiitm 



Longer... 
yet milder 



rrg "lar'.Hmg nicotine av pprcigaFeiie. HL Report Qtt.'M 



Warningr The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toVour Health. 
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“EASIER 
STARTS THIS 



LETTERS 



TO THE EDITOR 



Timer does save fuel 

1 recently read your article in the 
October issue about, the dual thermo- 
stats. (Save Fti el With This Thermo- 
stat Timer, page 148 k 

1 installed the system with minor 
changes last January and kept a rec- 
ord of the decree clays acid the run- 
ning time of the furnace i burning 
time only k Computing the amount 
of fuel burned, keeping a steady 
(58 F. vs, that of 68 F, from 6:00 
a,m, to 10:30 p.m. and 62 F, at 
night. 1 saved 14 percent on my oil 
bill by reducing the temperature at 
night. 

1 made one savings by not purchas- 
ing an additional relay to operate the 
second thermostat by isolating the 
contact* in the timer from the house 
current and using the 115 volts for 
the clock portion only. 

GORDON D. YOUNG 
ENFIELD. CONN, 



5Jj T-Lird since it was the first of 
the two-place -series that ram through 
the T>7 year, 

JIM judgi; 

FRANKFORT, KY, 

Sli/j of the typewriter it teas, Jim. 
Yuit're yut « better memory than 
LnwL The oriyinat T-Rird did come 
tntf j'ji the fail of 1 . 954 , an a *5$ model. 



Loud noise alert 

I certainly enjoyed your article Da? i- 
tree: Xaiite at VFnrA - ,, by Arthur S. 
Freese [page 140, Nov. PM', 1 did 
not realize that listening frequently 
to Loud noises could cause temporary 
and total deafness. I had never really 
thought much about what listening 
to loud music or loud noises could do 
until I read your article. 

CE YSTAL II OLLEN DEC K 
MURlPtN, KANS, 



Keep the oil flowing 

The Homelite chain saw iMetc Chain 
Sate. page 162, Nov. PM 1 with two 
triggers sounds like one heck of an 
idea. The author said the model XL2 
had an automatic chain oiler and that 
all saws need periodic chain oiling to 
keep them from dulling too fast. 1 
always thought it was to keep the 
chain from wearing out the bar. 

JOHN GAITHER 
EVANSVILLE, IND. 

The reason that ail is liberally ap- 
plied to any chain sate bar is fa re- 
duce friction (heat > which duHn teeth 
fast. Yon literally can't oeer-oil a 
chain: plenty of chain oil assn res pro* 
f miffed chain life, 

Hotrener, cren j cith proper oifinff 
of the chain, token you’re eat tiny 
con tin a on sly, stop erery tiro or three 
hours and touch ttp the teeth trith ti 
file. 



It was ati earlier Bird 

1 feel you made one slip of the pen 
when you referred to the *e> 6 T-ttird 
as being one of the recent pacesetters 
from Ford in Robert Lund's section 
of Detroit ’ 75 <page 110, Oct, PM). 
Vo u probably meant to refer to the 



Mini bam — with compliments 

I built your Dutch Mini Barn (page 
64, Aug. '72 PM) and have received 
many compliments. Huilt according 



to the plans, it cost me roughly $700. 
I did the labor myself, but I used 
ready- mix cement, 

W 1 LFRE D 3 ETTERI N GTON 
LEAMINGTON, ONT, 



Spread the word on beans 

] wish to commend PM for its splen- 
did article The FI eon That’s Making 
Meat Obsolete i page 84, Oct. PM), 
My agriculture teacher reports 
that he is using the article quite suc- 
cessfully in his pre-VQcational agri- 
culture clasaes. In view of the present 
world food crisis there is no question 
in my mind that the article merits 
(Pi ? :so turn Jo page Ji} 




toftO} £ (b/l^rcilJ 
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When cold weather 

* 

chokes up your car ,* t 
you've got real 
starting problems. ) 
unless you've got 
a can of GUM0UT 
AUTOMATIC 
CHOKE CLEANER 
handy. It trees 
slicking chokes 
fast. Used 
regularly, it 
prevents 
sticking. 



bUMOUT 



'fipw 

° te A JVtJU 



Squirt it on both 
ends of choke 
valve shaft and 
all the carburetor 
linkage. In seconds 
the foul-up's 
ended! Gum, 
carbon and dirt 
are gonel 



UseGUMOUT 
CHOKE 
CLEANER also 
to free manifold 
heat controls 
bound by dirt, 
rust, and 
carbon, It 
works fast. 
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ARE YOU FHYIK6 

FOR A GOOD NIGHTS REST 

OR TM REST OF THE ROOM? 




When you're bone tired, you're a pushover for 
any motel with a vacancy sign. And you usually pay 
too much for a room with a monstrous bureau with 
six drawers you don't use, and a couple of extra 
tables to fall over in the dark. 

We have a way to avoid that. Its Hie Motel 6 
Directory* It shows you the locations of our more than 
200 motels throughout the country. And its free. 

With one of these in your car. you can arrange 
your trip so you never have to pay more than $6.95 
fora good night's sleep. That’s the lowest price for 
a single of any major motel chain in the country. Its 
also the ( me - perst 3 n rat e ( if a be jut half of al I ou r n Kim s . 
And the rest of our rates avc just as pleasing. 

Fora room with one bed for two persons, it's 
SB, 95 a night, Two beds, two persons, $10,95, Two 
beds, three or four persons, $12,95, 



That’s it. No matter which 
Motel 6 you stay at. No matter 
what time of year. Our prices 
don't vary because every 
Motel 6 is run by the same peo- 
ple. Ourselves. So nobody can 
play games with our prices. 

You won't be paying for a 
lot of unnecessary frills either. 
But you will have a nice, com- 
fortable bed with a first -class mattress. Thick shag 
carpeting. Air conditioning (where it’s needed k Fay- 
as-you- watch black-and-white TV, And. almost 
always, an alarm clock to get you going and a swim- 
ming pool in case you'd rather stick around. 

Where we get fussy is where it counts. Our 
rooms are spotlessly dean and neat and tidy. That 
never changes. 

Neither do our budget prices. - 

We’re one place where you 
can get a good deal with 
your eyes closed. 



Pli TLKC- 3 1 1 ’--ll nil 1 ^1 ftL'l' Copy I if >Nill' 

latest Mute I fi tHivtifiry, 11 3111 plot v 
with individual lueatiim iimp*. 

Name 



motel 

vl Jr tfP 



Addn^s. 



City r S(tte 'Zip. 



Mail Kir MOTEL 6 
Uept. I’M I 
Bos 67600 

Ltis Angeles. CaliCm nln wouti" 



RATES START AT 54.T5. THROUGHOUT THE COUNTA*, THROUGHOUT TNE YfAR. 




A Cn y 
In n -"m l; 
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! The no-coinpromise vacation. ! 
! The only place you cut corners ! 
I is on the cost i 

We'd like to help you spend less money for your vacation this year, 

Wi thou t ge tt i ng less v aca lion for you r money. 

Su weVe put together what's probably the most helpful vacation 
planning guide in America, It's lull of facts about things you can do 
here. And you II be surprised how many of them are free. 

Even the Trip Kit is free. Just send us the coupon 
And find out how far your vacation dollar can take you. 




Name Arldres* j 

Ciry_ — _ — State Zip — | 

| Free South Carolina Trip Kit | 

Mitil lo&ouih Gdrulma Division qf Tourism Hoam Ttf ,Bi)d[ josoj : 

1 I 




tin I his and i oihc?f clav&ic car k i 1 s froitl 
SHK>, send for free full-color brochure. 



Themosi incredibly authentic car model 
kit by Foeher d Italia reproduces in 
exact 1/8 scale the classic Rolls Koyce 
Phantom 1 1 Sedanca Coup 1 . 5J6V2" Long. 
Vo li build il wjilt mils, bolls and screws. 

No painting, no special tools needed. 
I>(K>rs, flood anti trunk open. Steering, 
crankshaft, connecting rods, guars, fan. 

nt-ral j >i opera! e. VV i n dows o| wi i . I lead- 
liglii;* lum on, 2flS9 separate purls of 
biLiss, siu in less si re], m]>{KT, rubber and 
high impart plastic, port nmpleie details 



Deluso Classes Dept PM 1 
5300 WiflsbirB Boulevard Suite ? 7 GQ 
Los Angelas. California 90 G 36 



Please Send me your tree Full-nplnr brochure 
Name _ 



Address 



City. __ 
State/ Zip 



LETTERS 

(C onti n ued from ca pe fGj 

even wider attention than your cir- 
culation affords. 

CHARLES F, AMADEN 
PRINCIPAL 
SL1GH JUNIOR HIGH SCHOOL 
TAMPA, FLA, 



Marijuana? Preposterous 

I was shocked to find the following 
statement in it Corny To Be ' A 
Piece of Cake, Though t The Dope 
Smog friers — Until , „ , tpage 120, 
Aug, PM I : "Fly monitoring Houltin’s, 
radio frequencies, they learned his 
destination — a deserted stretch of 
back road in the New Mexico wilder- 
ness where trucks and cars were 
waiting to take over his deadly car- 
go/' If the plane had been carrying 
heroin it would be wrong, but per- 
haps excusable, to call it "deadly/’ 
However, a few sentences later it 
turns out that the "deadly cargo" is 
marijuana. This is preposterous. 

Of course, pharmacology is out- 
side PM * field of expertise,, hut that 
doesn't atop you from doing your 
homework and getting the basic facts 
right, 

I am enclosing a copy of the Con- 
sumers Union Report, Licit and Illicit 
Drttgtfi tfi which you should refer 
before publishing any more such ar- 
ticles. As the book points out. misin- 
formation about drugs causes as 
much damage as any of the drugs 
themselves, w r ith the possible excep- 
tion of alcohol. 

LYLE BUKKHEAD 
MIDLAND, TEX. 



Designing a Great Workshop 

1 am in the process of designing my 
workshop after just finishing build- 
ing my house which has taken three 
years. I have thoroughly enjoyed 
your articles on Great Workshops, 
When L started looking for my 
back issues. I’ve found that either 
they have gotten lost or misplaced. 
How can 1 obtain the articles in the 
Great Workshop Series for help in 
I planning my shop. 

ROGER D. WILLIAMS 
TROCTVILLE, VA, 

TIY hare pa hi is had eight truck# hope: 
Jove, 1970; J one, 1971; January 
| 1972; June. 1972; Or tuber, 1972, 
October, 1973; March, 1 97 i and At r- 
yttx t. 197£. 

Photocopies of these- stories ore 
available from FM's Bender Service 
Bureau, Box lOlk, Radio City, AW. 

\ 10019. Cmt in 20 cent# per page. * * * 
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New Free Book Discusses 

How to Go About 
Selling Your Invention 



If you have tin invention or an idea for 
an invention,, whether patented or 
patented * that you wish to sell outright 
or on a royalty basis* the Ittroklet we oiler 
free in the coupon below may be very 
valuable in saving you bolh time and 
money, 

Wc are specialists in representing inven- 
tors and submitting their Inventions and 
ideas to manufacturers* We work con- 
tinuously with scores of manufacturers 
seeking new products* and we have con- 
nections from coast to coast and in foreign 
countries. We are well informed which 
manufacturers may be especially interested 
in your particular kind of invention. 
Hundreds of these manufacturers have 
written us descriptions of the types ul 
inventions they want* 

Our service is designed to do alt the 
many things the average inventor does 
not have the time or facilities for doing, 
or who lacks knowledge of the proper 
markets. When you appoint us to repre- 
sent you* we prepare sales material that 
points up your invention, its advantages, 
its construction, Ms market potential and 
profit possibilities* 

For presenting your invention to selected 
manufacturers we charge a modest fee 
(which is refunded if we handle the .iftte 
of the invention for you) and the custom- 
ary commission. We sire a Nationally 
known concern, with an impeccable repu- 
tation for ethics and integrity. We believe 
ours is the fines! service offered inven- 
tors. 



We are not patent attorneys. However, 
if you have need for n patent attorney 
and do not know one, write Us and wc 
will fell you how to obtain the names 
of fill U* S* Patent Attorneys in your 
area, and you can make your own 
choice. 

To encourage inventors* whether their 
inventions are patented or unpatented 
wc have prepared a booklet entitled 
u How to Go About Selling Your Inven- 
tion,” This booklet contains such informa- 
tion ns current royalty rates being paid 
by manufacturers, discusses various tyjves 
of inventions find the markets for them, 
and tells the most effective methods you 
can use in presen ting your invention for 
sale, whether you employ us or do it 
yourself. 

You can obtain a, copy of this }>ooklet 
merely by mailing the coupon below* It 
will be sent to you with our compliments, 
free* without fitly obligati on whatever. If 
you wish to write us for comments about 
your invention, please do so* We make 
no charge for consultation* But please do 
NOT send blueprints or models* Just de- 
scribe your Invention briefly* its nature 
and purpose. 

REFERENCES: Your own bank, attorney, 
or Chamber of Commerce. 

K. Q. Ke^tdrr. Pre jdefen/ 

KESSLER SALES CORPORATION 

Arc red! led uh a t >trp oral ion 

Under the Uw» of (Milo 
FREMONT, OHIO 43420 



MAIL THIS COUPON FOR FREE BOOKLET- 



Mr. K. O. Ke!*nl(-i% Pri'inV/m/ 

Keeler Sale* Corporation. Dept. l>ol* Fremont, Ohio 43120 

Please mad me a enpy nf your FREE Book let, " L How to Go About Selling Your Invention *" 
whirls reveals many points about filing inventions and explains your setviro. It is understood 
that there ii no charge for tins booklet now or at any other time and I am not obligated in any 
way. 



NAME 



STREET ADDRESS * - 



,. state; ZIP CODE 
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BY SILL HARTFORD 




MOTORSPORTS 



IMPORTS AND 



Success story continued 

It's a I way s ;l grand feeling 1 looking 
down at the swirl of traffic from 
the back deal of 11 giant Austin diesel 
taxicab. London, last autumn, was 
hardly at a standstill — racy Scim- 
itars shot by on the right, an 
occasional Humber lumbered 
alongside and the ubiquitous 
Minis spun through the 
roundabouts at all hours. 

Hut there was something 
new on the scene and it snapped 
this car- watcher's neck. In styling 
you can tell that the Capri II has 
the same genes as its predecessor, 
but, my, they’re reshuffled nicely! 
Like the original Capri, the II was 
introduced first by Ford of Europe 
and then made available to U.S, 
Lincoln-Mercury dealers, where it 
has just arrived and in now nn 
sale. 

Capri II iw on the same wheelbase 
us Capri I ( 1Q0.S in. I and all dimen- 
sion* are just about the same, except 
for width which is two inches more. 
It should be just Eis much an "in" 
car as the original. 



Capn || ti p ha'ctibick m all versions 
including Ghra below The o h . q ?30Q-cc 
Foj/ >s s’anoard fflOO’CC VS is optional 




Where's the rest of your car? 

Remember the jokes about the Volks- 
wagen Beetle? Roller skate on 
wheel* arid the like? You don’t hear 
them anymore. That'* because the 
joke’* been nn us. Oversized cars 
have too long been wasting valuable, 
finite resource*. The small, econom- 
ical car is the car of the future, a 
fact now part of our national con- 
sciousness. '"Mini’' car is the term 
used to describe the smallest of the 
small — those smaller than '‘subcom- 
pact" Pintos and Vegas. Detroit has 
a couple in the works (see page 581 
but overseas carmaker* have them 
on thq road* right now. One that will 
arrive here later this year is shown 
above. The Renault 5 is surprisingly 
roomy inside, a ball lu drive and 



really stingy on gas. All it needs is a 
pet name. Too bad YW got there 
first „ . . Renault Rabbit would have 
been perfect, 

A new twist 

When you examine Yamaha’s new 
off-road machine* for 1075, you 
quickly realize that four of them 
have no rear shocks. The ,M,X 2oOR 
and 400 K and the YZ 250R and fSlJOIS 



use an all-new Monocrosa suspension. 
As you can see below, a triangular 
member replaces the awing arm, a 
single shock attaches to the head 
stock and a gas -filled damper or 
accumulator is used. The system 
eliminates twisting of the rear swing 
arm and consequent lateral vibra- 
tions. and provide* greater rear 
wheel up and down travel. A very 
stick setup, * * * 
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AND 

MORE 



or on 
Business 



Weekends 



in 



a 



E very Neighborhood Needs It! 



No Experience needed. 

Here's a business of your own that 
lets you start earning right now . 

You need no experience or training. 

Your precision-made Foley equipment does 
the job for you. Simple, easy- ^understand 
instructions tell you how. 

Sharpening is Big Business 
. . . and Profitable Too! 

All over the country, in small towns and big 
cities, people just like yourself are earning 
big money in the saw sharpening business. 
Industry, home handymen, professional car- 
penters all need their equipment sharpened. 
It’s a business that’s growing every day. 

Sharpen Carbide and High Speed Tools 

The tremendous growth oF the 
usp of Carbide Tipped Saw 
Blades and other extra hard 
metal tools is an «xtm bonus 
for sow sharpen! n.g shops using 
Foley's Carbide Grinding 
Equipment. It take* just IS 
minutes to re no vote a carbide 
blade... IS minutes that pays 
you SB — practically oil profit, 
tort! Customers are Eimirless 
because Carbide tipped saws 
A re bein#r used almost e x c I u ■ 
aively to cut metals, plastics, 
laminated woods, hard woods 
and giant log's. 





Part Time Shop Now Makes 
s 30,000 A Year in Profits 

Floyd R, of New York started big saw sharpening busi- 
ness in his spare time. Rut before long, his business 
made it necessary to quit his regular job and devote 
full time to his new business of his own. Today he has 
a fully-equipped saw sharpening shop. In his first year, 
he did over $30,000 in business. 



win finance you. 

There's no need to make a huge investment or carry 
big inventories when you’re in “business for yourself" 
with Foley Sharpening Equipment. All you need is the 
equipment and pennies worth, of electricity, Foley will 
finance your equipment to help get you started with 
minimum investment. When you charge $8 for sharp- 
ening a carbide tipped saw blade, $7.50 is profit. 



No Franchise Fees! 



No Obligation 

can earn big money in the Saw sharpening business. 

Write today for more information. There 
is no obligation. 

Manufacturing Company 

3300 N E. Fillh Sited. Mmnt ipeNs., Minw sdIj 5S4 1 $ 






Foley Manufacturing Company 

116-5 Foley Bldg., Minneapolis. Minn 55418 

Please send information on the potential profits in a 
Sharpening business of my own and how Foley will help 
finance me. 

Name 
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Stop paying hundreds of dollars 
a year for home and auto repairs 
you can easily do for yourself! 




■a 



Refinish furniture 



Start a stalled car 



Take this $3.49 volume 

ABSOLUTELY FREE 

and let POPULAR MECHANICS 
DO-IT-YOURSELF ENCYCLOPEDIA 

show you how ! 

Today, a plumber gets $10, $15 or oven $20 to fix a stopped-up drain. 
TV repairmen charge $7.50 for a house call, and parts are extra. The 
price quoted recently for painting a 4-room apartment $700! And all 
the while, inflation keeps cutting deeper into your paycheck. 

You can't do without food— whatever the prices-and you have to pay 
the rent. But you can do something about the money that gees for repairs 
and improvements. New, even if you're a beginner, you can do them 
yourself and save hundreds of dollars a year, with the help of the new 
POPULAR MECHANICS DO-IT-YOURSELF ENCYCLOPEDIA! 

Take Volume 1 FREE and start saving right away! 

We offer you this $3,49 volume FREE so you can see how easy it is to be 
your own home handyman with clear step-by-step pictures and the advice 
of experts to guide you! 

Browse through your FREE bock and you'll discover how to cure 8 
common car ailments yourself, with simple tools. Also how to burglar- 
proof your home . . . soundproof a room . , . decorate a child's room . . . 
and save $1,000 or more. And that's just a small part of what's in your 
FREE volume . * . and in the complete set! 

Turn to this complete ready reference library the moment your TV or 
toaster fails * „ , chances are you can fix it. Build a Hi-Fi center . . . 
"antique" a chest . . . cane a chair , . , improve insulation to heat your 
home with less fuel! 

You'll learn techniques for building, painting, soldering; for using 
power tools. You'll find detailed diagrams tor cabinets, bunk beds, 
closets, kitchens, wiring and lighting. You even learn how to build midget 
cars, model planes, soundtrack your own movies. 

There's all this and much more in the set . . , 16 volumes * , T 3.136 
pages , . . over LO.OQQ illustrations . . * bound in sturdy, washable 
bindings to last a lifetime. 



Insulate for luel savings 



idif 



MAIL THIS COUPON TODAY 



Popular Mechanic* B*ok*> lOX £31 S, K501 
F D.H. station. Now York, *LY. 10022 

This certificate entitles you to a free gift- 
VolLime 1 of the Jfi-volume Popular Mechan- 
ics Do-It-Yourself Encyclopedia. 

As a subscriber In good standing, you'll: 
enjoy free examination of the additional 
volumes as you receive them. In about 6 
weeks we'll send you Volume 2, and 4 weeks 
later Volume 3. After that, at approximately 
monthly intervals we'll send you shipments 
of Volumes 4-6, 7-9, and 10-lS. (Also, you’ll 
receive annual supplementary volumes as 
they are published on free 14-day approval 
with no purchase obligation.) This way you'll 
be able to complete the set in 6 months, and 
keep It up-to-date. You may cancel at any 
lime or return any volume within 14 days 
for full credit end no more will be sent. Take 
as many volumes as you llke-or none at all. 
For each volume you keep, you'll be billed 
just $3.49 plus postage and handling. But 
you need never pay for more than 1 volume 
per month no matter how many you received*. 



Malt the NO RISK coupon today! 

We'JI rush you Volume 1— absolutely FREE to keep forever— with no obli- 
gation to buy any volumes. Read details in the coupon— and mail it today! 



Na me _ 

f Plena? print! 

Address 



fiP* Exclusive Bonus With ifct _ 

* f FREE VOLUME PRO JECT-A-PLANS 



Included In your FREE volume, Project -a-Plan lets 
you take eyen small-scale plans and, using your own 

projector, blow them up to full-scale working plans 

right In your own living room or workshop! 




City. 



State. 



-ZiP- 



Signature. 



This, alter available in Canada at a Slightly hlghpr 
price, Canadian resl denis mad coupon to New t-or k 
address. Shipment df booki and all services will be 
j hanOted within Canada. H M. BOOKS \ 
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Why don't other TV/Audio home study 
schools put prices in their ads? 



Maybe they can’t match this value! 

NRI gives you complete TV/Audio service training with 
a big screen 25" diagonal color TV training kit, all the 
electronic instruments and training services you need 
for as much as $650 under the next leading home study 
school. Only NRI gives you a choice of five ways to learn, 
starting as low as $312 . , , with convenient, inexpensive, 
time payment plans. 

NRI pays no salesmen. We buy no outside <c hobby 
kits” for our experiments and training kita. We pass the 
savings on to you . , , giving you the top educational 
value available anywhere. 

Take your choice in TV/Audio Training 

Only NRI gives you a choice of 5 courses in TV/Audio 
servicing, starting with a basic servicing program in- 
cluding color TV lessors. Each course features bite-size 
lessons, special reference texts, special engineered train- 
ing kits, and service instructions for black and white 
TV, Color TV, EM multiplex receivers, PA systems, 
antennas, radios, tube, transistor and solid state circuits. 




Good with 7 kits.. .$312 :;X„™ 

§ A completely up-to-date basic servicing course in 
| which you build your own solid state radio, volt- 
| ohmmeter, and experimental electronics lab. Course 
j covers FM multiplex receivers i tube, transistor, 
I digital and solid state circuitry. 




Better with ll kits and # 



b/w TV . . . $425 : r .X t .™ 

A complete course in black and white and color TV 
Servicing, You build your own solid state radio, 
volt-ohmmeter, electronics lab, and 12" diagonal 
solid state B&W portable TV. 




Better yet with 11 kits and 19' 
diagonal Color TV . . . $695 Hionf hiy £ermi 

■ Color TV training with kits and experiments to build 
! a solid state 19' diagonal color TV complete with hand- 
! some wood grain cabinet . . ^ along with extra parts for 
I performing experiments. Also includes electronics lab, 

! and volt-ohmraeter. 




Best with 14 kits and 25 diagonal 
i Color TV... $1,095 manEkig term# 

| Master training including kits and experiments to 
J build a 25" diagonal color TV (complete with cabinet) ; 
[ 5 ,r triggered sweep oscilloscope ; TV pattern generator: 
I 3 digit digital multimeter; solid state radio and 
| electronics lab. 



J 



Plus Advanced Pro Color . . . $535 

or fow momfilif tertjt# 

Color TV servicing for experienced technicians. 18 color 
lessons, 5 manuals, and an NRI 18" diagonal color TV 
included. 



AVAILABLE FOR CAREER STUDY UNDER Gl BELL 

Check Line on card for details. 




m \ schools 

McGrow 'Hill Continuing Education Center 
3939 Wisconsin Avenue. 

Washington. D C- 20016 
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QUESTIONS ANSWERED 



APPLIANCE CLINIC 



On the lever 

Since uitr Kenmore washing machine 
was installed three years ago, we 
Imre found it gets knocked out of 
balance constantly, A service call to 
this rural are a is Very expensive. I 
would appreciate it if yon could tell 
me what I could do myself.- — C. H. 
Steiner , Montrose, Ala, 

Plate a protective cover, such as 
an old qu lit, on the floor. Discon- 
nect the washer from electricity and 
water and lay it on its back- Look 
to the rear Feel to make sure they are 
locked in place, Jf not, slide each 
foot down until its pin is aligned 
with the horizontal slot in the foot 
cage! then turn the foot clockwise a 
quarter-turn ; pull the foot down ns 
far as it will go and native the level- 
ing link bar inside the channel to the 
left. 

Up front, turn the locknuts well 
down on each front leveling font. 
If you have a porcelain model, make 
sure that there are flat washers over 
each locknut. If these were inad- 
vertently left off when the machine 
was installed, the level would be af- 
fected. 

Stand the machine upright and re- 
connect it to water and electricity. 
FEU the washer with water up to the 
first row of holes in the basket. 
Check it with a carpenter's level both 
front-to-rear and aide-to-aide, and 
adjust by turning the front leveling 
feet until it is level both ways. When 
you have determined that the ma- 
chine is level, tighten the front-feet 
locknuts securely against the bottom 
of the machine. 



Losing speeds 

/ own a 1 0 -speed electric food mixer 
that's about 14 years old. It was 
operating satisfactorily until re- 
cently when it sudd ml jf wouldn't 
work on Speed ,7, Now it won't work 
on Speed x 1 through 4* At Speed 5. 
it starts. What's wrong? — Paid 
Chakif Pte, Claire , Qua, 

The capacitor across the speed 
regulator has probably shorted out. 
To find out, first remove the capaci- 
tor; if the unit now will operate on 
alt speeds, replace the capacitor. 

If the capacitor should not be 
found at fault, look for bent or 



fused governor contacts. The gov- 
ernor assembly should be replaced if 
it has been damaged. 



Iced over 

/ have an Admiral Imperial Du pier 
20 refrigerator with a problem the 
Admiral people have not been able 
to solve. T he area behind the back 
inside panel fills with ice. This area 
contains n fan which has been frozen 
in ire several times with the result 
that the motor has burned out. Can 
you tell me what is wnng? — Robert 
Eddy, Los Angeles. 

The defrost heater is not going 
on, or not slaving on long enough. 
There are three reason* why this will 
happen. 

First, the defrost timer may be 
defective, and the defrost cycle is 
not being engaged. Second, the de- 
frost thermostat may be defective 
and kicking the defrost tinier off 
prematurely. Third, the heater itself 
may have an open circuit and, there- 
fore, is not functioning. Since you 
indicate that some automatic de- 
frosting is going oii + I r rl lay my 
money on a defective defrost thermo- 
stat 

I have trouble believing that an 
authorized Admiral service techni- 
cian couldn’t solve your problem, 
I suggest you contact the appliance 
service manager at Admiral Corp., 
15a st Washington Fllvd,, Los 
Angelas, Calif. 1)0022 f728*72Dl) p to 
lodge your complaint— and get the 
name of a technician who will be 
able to help you. 



Extra help 

Regarding the September Appliance 
Clinic — if dark A. Y. Hum sent his 
Corning cuff comaker with the broken 
handle bark to Corning, he a mid gel 
it tired for $4. HO, instead of having 
to spend $10.95 for a new bowl-avd- 
hatidlc unit. The company fixed mine, 
an I don't see why it Would n't do the 
sa me for Jack, — Nat h a re Rosenba urn. 
Flushing, N.Y. 

Let me add to your good tip that 
the address is (Wmng Glass Works, 
Consumer Service Dept., Corning, 
N.Y. 14B30. 




Cutting a price 



We have had a General Electric cord- 
less electric knife for about 10 
months. The batteries hove started 
leaking and won't hold a charge. / 
returned it to the store where I 
bought it, but was told the price for 
a new battery pack would be around 
$20, This is outrageous since the 
knife costs little more. What goes 
on? — James 1 D, Schmuck, Cabot, Pa. 

The store is nut of line, GE 
stopped making the cordless knife 
about five years ago, because it 
wasn't selling. According to a spokes- 
man for GE, the public found the 
appliance tot) heavy and clumsy lie- 
cause of the size of the battery pack. 
But you can still get batteries, and 
for far less than what the store 
wants to charge. Send the knife with 
a $!!.!)□ check to Service Dept., Gen- 
eral Electric, 7100 Airport Hwy„ 
Pennsauken, N'.J* 08110, If you'd 
prefer to trade the cordless knife 
for a new cord type, send the ap- 
pliance and a $10 check to the same 
address. 



Fast belt wear 

The drum belt of my gas clothes 
dryer has to he replaced every six 
months. How ran 1 keep from in- 
curring this expense ? — E. J . Aros - 

tegui, An gas tii. Ga. 

Replacing a drum belt every six 
months is much too often. Consider 
three possibilities: 

Are you buying cheap, old or in- 
correct belts? Get the belt from a 
dealer who sells your dryer. 

Make sure the idler pulley is turn- 
ing freely. If it is hanging up, 
greater than normal strain will he 
put on the belt. This will also hap- 
pen if the rear main bearing is 
hanging oil 

Examine the idler pulley to make 
sure it is not damaged. If the pul- 
ley has any nicks or burrs, they could 
be cutting into the belt and weaken- 
ing it, 



tt you have a Question efflou? any noptiHnce . 
s-sdcf rf to Appi/a-dca CUnfC. Popular Macbnrt. 
ic s. tt4 Wosl 57th Si,, New York N. Y. 10019. 
Sprty. tefterj edrirtpr snswQfatf Individ- 
ually. Problems of vod# Intoro si win be dis- 
etissvrf in ccHifma, 
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These days, a fisherman needs all I he help 
he cart gel. Not because fish are getting 
smarter But because other fishermen are. 
Especially about equipment, 

They"re asking tough questions. 

They warn to Know all about outboard motor 
performance, Not jusl what happens under 
special conditions. 

They want the facts about efficiency How to 
get the most power and performance per 
gallon on the boats they use and own. 

They're looking for features, not gimmicks 

Our new Evimude 70 (and companion 75 



ho i jc power models) we re h.ippy io 
report, qualify on nil counts, From lop-end 
tournament speed to bottom-end froililig. 

These loop-charged engines have adjustment- 
free. breakerless electronic ignition tor starters. 
Pulse-tuned exhaust and pressure-backed 
rings lor maximum power on minimum fuel. 
Thermostat cooling for alt-weather, all-water 
efficiency. Power-pilot control and Finger-tip 
tilting for convergence, And world -wide 
Evinrude service for peace of mind. 

Smart fishermen catch more fish With 
a little extra help from Evim ude power. 



FREE new ‘75 catalog: Write Evinrude 
Motors, P.O, Box 863. Milwaukee. Wl 53301 



DIVISION Of OUTBOARD *fAfl/,V£ COffP 



first in outboards 



SOLUTIONS FOR MECHANICAL HEADACHES 



CAR CLINIC 




BY MQRT SCHULTZ 



Wandering mirror 

The inside rear-view mirror of my 
1974 Matador won’t stay on the 
windshield despite efforts by the 
dealer. It keeps falling off. Why ? — 
Richard Doheny, Brookfield, 111. 

The dealer is doing something 
wrong. He should order a new 
bracket service kit which contains a 
replacement bracket and a firm- 
sett mg,. two-component adhesive. The 
eld bracket should not be used allies 
adhesive applied to it previously has 
hardened. This keeps the bracket 
from adhering to the windshield, 
The special adhesive must be used; 
no other will do. And the windshield 
must be perfectly clean before the 
new bracket is cemented to it. A 
mildly abrasive household cleaner on 
a clean doth that has been saturated 
with alcohol should be used to clean 
the windshield. All traces of the 
cleanser must then be removed by 
wijdng the glass with paper towels 
that have been moistened with alco- 
hol, Install the bracket ns outlined in 
the instructions accompanying the 
kit and also in the 1974 AMC service 
manual on pages 17-6 and 17-7, 



Wildcat gusher 

Why am / U mini) oil from around the 
oil filter of my 1974 Af nut any with 
2300 engine? I hare used different 
makes of filter e, but each one ends 
ttp with a damaged gasket. Please 
help.—* Larry Woodson, Arlington t 
Va, 

Assuming that the filters are being 
installed properly, it's possible that 
excessive oil-pump pressure is- blow- 
ing the gasket seal. Have the pump 
tested, I would also look for a burr 
on the oil- filter seat which is damag- 
ing the gasket. Hurra should he filed 
off. Finally, if the reason escapes 
you. the trouble may be excessive 
oil-pump pressure that is blowing 
the gasket. You may have to replace 
the oil pump. 



Hard- to- bear distributor 

/ am haring distributor-bearing 
trouble iv my 1970 Chevy Relair with 
250-cif,-in. engine. My garage re* 
placed distributors at 15,000, 25,000 



ami now at 37,000 miles. What ran 
I do to stop this expense? — Frank 
Gross, Janesville, Kbs, 

We covered this problem a long 
time ago, but it bears repeating. The 
malfunction is probably caused by 
abnormal wearing of the distributor 
lower bushing and/or of the dis- 
tributor shaft. You could also have 
an uut-of-aquure mounting pad, 
which results in distributor mis- 
alignment. Ask your mechanic to 
add a shim to the outboard side of 
the distributor to compensate for the. 
out-of -square mounting pad. The 
shim should be of .OOo-inch stock. 



Oil boom 

My dealer replaced the cam housing 
gasket af my Fiat 1 2d because oil 
tms leaking. It’s still leaking. What 
no wf— Clarence Bender, Macon, Ga - 
Have him replace the valve-cover 
gasket; your chances are 99 in IDO 
this is where the trouble lies. The 
dealer probably didn't take time to 
diagnose the leak, which involves a 
thorough cleaning of the engine, 
running the engine nr driving the 
car, and examination. The exact spot 
of the leak would have been obvious. 
The original valve-cover gaskets 
in this car have been failing; their 
laminations have been separating, A 
new one-piece gasket, part No, 
41100225, should be used. 



Radial tire report 

My 1972 Dodge Charger needs new 
tires, t would like to buy steel-belted 
radiats. Would you recommend them? 
Is there any reason whit I shouldn't 
use rndials? — Robert Stanford, Bed- 
ding, Calif. 

Dodge recently issued a technical 
service bulletin which given you the 
answer, it lists radial tire suitability 
for 1968 through 1974 Chrysler cars. 
Suitability is given ns "poor/ 1 "fair," 
“good” and ‘‘excellent." Your car got 
a "good." Chrysler says cars that get 
good and excellent ratings can be 
equipped with radial tiros, but that 
owners with cars getting fair and 
poor ratings should avoid buying the 
radial s because they will produce 
excessive noise, vibration and hand- 
ling harshness. 



Even though your car gets a 
‘'good/* you should install a front 
sway bar, and a damper to the rear 
(iocr pan to reduce the increased 
noise level rad Sals produce. Further- 
more, radials have a lower profile 
and increased deflection, which re- 
duces vehicle ground clearance. If 
your car has 14 -inch wheels, they 
should be replaced with 15-inch ones. 

An owner of a Chrysler-made car 
who is considering radial tires would 
be wise to rend this service bulletin. 
—No. 22-01-74 (7/1/74). Ask the 
service manager at a dealership if 
you could look at his copy. 



Call In the re Infer cements 

/ h a v c a 1973 Chevrolet Custom 10 
pickup truck with 307 V7> engine and 
three-speed manual transmission. At 
U 000 miles I had to hart the clutch, 
pressure plate and thro wont bearing 
replaced. Now <if 13,000 miles, the 
Symptoms l experienced before hare 
returned. The vehicle vibrates and 
shudders in reverse. Is this some- 
thing I hare to expect every few 
thousand miles?- — James Arrasate, 
1 Ves th a m pton Beach , N . V. 

No, Have your dealer apply a re- 
pair described in service bulletin 
7&-T-38. It calls for changing the 
geometry of the dutch linkage with 
a new dutch lever and shaft assem- 
bly (part No. 340607), and relocat- 
ing the clutch fork push-rod springs. 



Shower stall 

My 1973 Pont ire Lc Matts with 350- 
cu.-in. engine stalls at intermittent 
inter cals. The engine, babied and ex- 
41 mined hy every Pontmc mechanic 
for 50 miles around, can't be restart- 
ed for hours after it stalls. No one, 
but no one knows why. Help, — Ralph 
Bamberger, Phoenix, Am, 

A Kansas City reader, Gerry Eiro- 
phy, reports he had this trouble. It 
wouldn't go away in spite of number- 
ous tune-ups, new coil, carburetor 
overhaul and other things. Finally, 
he found that moisture had a way of 
collecting beneath the distributor 
breaker plate, which as he says, 
‘'killa the spark/' 

According to Gerry, tine fault waa 

fFtojgp rum to p, i qci 30 } 
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Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



Cook jM v 

Du t don i r ^ : 1 

meals ^ V- 

easily with 

the Coleman 
Gasoline Camp 
Stove. Gel it for free B&W 
coupons, the valuable extra 
on every pack of Raleigh, 

To see Over 1000 gifts, write 
for your free Gift Catalog: 

Box 12, Louisville, Ky. 40201, 
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Filter Kings, 16 mg."lar.” 1 J mg. nicotine; Longs 17 mg. "tar. 4 ’ 1 A mg. sucDtune. an. per cirjarelte, FTC Reporl Msf, ' ?4 






into your own 



• While keeping your 
you like to gross $14 or 



)QWE YEARS AOO I 
wan a j>r inter in a 
small Michigan town, 
I drew a pretty fair 
pay check but it 
wouldn't stretch far 
enough to provide 
the kind of living 
I wanted for my 
wife and five 
children. 
Then one day I was reading a magazine just 
ns you now are and I saw an ad. It intrigued 
me- It offered me the steadily growing income 
I had always hoped for, ft said I would have 
greater security and personal independence . „ , 
and that's what. I had been wanting, 

I was a little skeptical, but I said to myself, 
‘Tor a postage stamp I can find out/' So 1 
mailed the coupon, In a few days* 1 got a letter 
with a booklet that gave the whole story. It 
opened my eyes, I could see why owning my 



a true story i 



own business was so much easier than I had 
always thought . . . why the day to day guid- 
ance of a successful worldwide organization 
could assure my own success, 

l read the booklet several times. It just 
seemed too good to be true, l talked it over 
with my wife. We decided ihnl now was the 
time to make the forward step . , , there was no 
reason to keep postponing an income increase. 

So, I applied for a Duraciean dealership and 
I was accepted. I stayed with my job . . ■ ran a 
few ads . . , sent some mailings , , , contacted a 
few stores and told my friends about the supe- 
rior services l was now equipped to give them, 
Evenings and Saturdays, I rendered the ser- 
vice. As I he business grew, l added servicemen- 
I found that I didn't have to develop a sin- 



gle idea myself. Every step had been prepared 

a . 



for me and pre-tested. Hundreds of other men 
had already proven my method* successful. 

ft didn't take long to see that I was making 
three to four times (yes, to 1 times) as much 
per hour in my own business as m my printing 
job. So, after only seven months with a good 
following f]f customers, I quit my job to go full 
time on my own. In the meantime, l had en- 
joyed all this extra income on top of my salary. 

Each day, wo realized what a serious mis- 
take not mailing that coupon would have been 
. , . and how that little act that seemed so triv- 
ial al The time actually changed our lives, 

The steadily growing income brought us 
many t hings wc could not Afford before. My 
efforts were so much more productive. I sched- 
uled my time to my own liking. When we 
wanted a day or two oil, we took it, 1 worked 
hard but, if I wanted to be home early or quit 
at noon, I did, 

I became so enthusiastic about this business 
and so appreciative of what it had brought my 
family that, whenever a man opened a dealer- 
ship near me, I helped him got u quick start. 

The company learned about this and had 
each new dealer in my section of Michigan 
.spend a day with mo. One day the president of 
Duraclean Company asked me how 1 would 
like to move to Headquarters and spend my 
entire time helping dealers to increase their 
sales and profits. 

That was good news to my ears. Since then 
I have worked with hundreds of our dealers in 
their own towns and at regional meetings, con- 



step by step 
thriving business 

(present job, would 
$21 profit per hour? 

by Bob Ferrel 

rent iong and dealer group meetings. 

Incidentally l sold my dealership at a good 
profit* If for any reason a dealer wants to sell, 
vp maintain a service to locate buyers and 
nelp him sell* 

Our job here at headquarters is to show each 
individual Duraclean dealer how to tLse hia 
f'wn abilities to bring him greatest success. 

I t’s Easier than Vou Think 
To Build Your Own Business 

If you've wanted to BE YOUR OWN BOSS*., 
xi become financially independent and have a 
east growing income, now YOU CAN. And 
rou own a Nationally Advertised business. 

You can stay at your present job while your 
justomer list grows . . * then switch to full 
tittle* lining up jobs for your servicemen to do. 
One job a day brings a good starting income. 

if you hire two servicemen (full or part time) 
vhile you keep your job, the national price 
juide provides you a gross profit of $14 an, 
Hour on their work and this is much easier to 
i.o than you think. We show you how . . . 
Jtep by step. That's $4S0 for a Sli hour week. 

Your gross profit on three servicemen is $21 
><er hour. An efficient Duraclean dealer can 
fross $7 per hour on EACH serviceman plus 
[12 an hour on any service lie himself renders, 
^he 24 page illustrated booklet wed I mail you 
rwilh no obligation) explains how most of your 
cross profit becomes clear net profit, Your 
rncome is limited only by the number of ser- 
ricemen you employ* 

You can operate from a shop, office, or your 
>jome. Equipment is light and portable. 

At the start, you may want to render service 
rourself . , . or you can start with full or part 
time servicemen, This business is easy to learn 
* , * easy to start . * . ho easy to service that 
vomen dealers do it, Wo prefer you have no 
(Experience . - . not have to “unlearn” old ways. 

We are NOW enlarging this worldwide sys- 
sem of individually -owned service businesses. 

If you are reliable, honest and willing to work 
xi become financially independent, we invite 
rou to mail the coupon. 

When you receive our illustrated booklet, 
rou will see t he way we show you step by step 
now to quickly get customers * . . and still 
more customers from their recommendations. 



You have 7 superior services that are ren- 
dered "on location” in homes* offices, hotels, 
theaters, clubs, motets and Institutions. 

These are not ordinary services. You have 
the prestige and endorsement of leading furni- 
ture makers and carpet mills, of National 
Magazine editors, of Research and Testing 
Laboratories. 

National magazine advertising explains su- 
perior merits of your services, builds your cus- 
tomer confidence and brings job leads to you* 
Stores, upholsterers, insurance adjustors, 
and decorators refer jobs to our dealers. These 
year ‘round services are in constant demand* 

Start Small, Grow Big 
in this Booming Business 

Many men have said to us, “I can’t afford to 
give up my job till I know I have a sure thing 
* * * a sound business that will provide both 
security and a better living for my family.” 
That made sense to us so we worked out 
such a plan , * * and those same men are now 
enjoying a Duraclean dealership in many com- 
munities. You don't experiment* You use 
tested, proven methods. You ha ve our back - 
lug and "know how." 

Does this appeal to you? Don't decide now* 
Mail the coupon so you’ll have the facts to 
decide wisely* There is no obligation. You'll 
then know whether this is what you want. 

You can start smalt and grow big. A third 
century ago Duraclean was an idea , * * but it 
caught fire and spread to a world wide service. 

Our first service, the care of upholstery and 
carpets not only cleans, it enlivens the fibers 
. . , revives dull colors. File rises with new life* 
There's no harsh machine scrubbing* No soak- 
ing. Mild aerated foam lightly applied lifts out 
dirt* grease, many unsightly spots like magic. 
Furnishings are used again in a few hours. 

Government figures show service businesses 
are growing faster than industries and stores 
, . * $750 million yearly potential just in rug 
and furniture cleaning. Your 6 other services 
are explained in the free booklet we'll mail you. 
Less than $1500 establishes YOUR OWN 
business. A day's profit more than pays the 
monthly payments we finance for you. 

It is surprisingly easy to learn this business. 
You can decide from the information we will 
send you whether to apply for a dealership. 
So, with no obligation whatever, mail the 
coupon TODAY, Cut if out NOW so you 
won’t forget to mail it* 



Mail this coupon TODAY 

It may put you in business 



I Duraclean International 
l 5-161 Duraclean Bldg., Deerfield* III. BOOTS 

I With no obtloallort, mall 24 page illustrated booklet 
I telling how and why I dan quickly increase rr:y Encamp 
( and family security while still employed, how you'll 
I help finance me. No salesman will call. 

I Marne 

| Address 

I City 

t 

| State & Zip 




The better the training 

the better youK 

Send for one of these FREE Illustrated 




74 sq. in. 
Solid-Slat? 
B &W TV 



Build and keep some of the finest technical equipment 
made when you train with an NTS Project-Method home 
study course. And it's usually the same type of equip- 
ment youll meet in the field and use on the job. It will 
help you acquire first-hand experience and skill — help 
prepare you better for a variety of exciting technical 
careers; 

ELECTRONICS DIVISION: Courses include professional 
equipment like 5" solid-state oscilloscope, transistor 
and tube-tester, vector monitor scope, 74 sq, in, B&W 
TV, and solid-state stereo AM-FM multiplex receiver, 
speakers. Color TV courses feature advanced NTS/ 
HEATH DIGITAL GR-2000 Color TV with silent varactor 
diode tuning; digital read-out channel selection (with 
optional digital clock)', big 315 sq. in, screen. 



MECHANICS DIVISION: Learn engine diagnostics, mo- 
tor overhaul, transmissions, automotive maintenance. 
Courses include 9 in, solid-state automotive oscillo- 
scope, testers, tools, mechanic's slel tool box, & more, 

AIR CONDITIONING, REFRIGERATION /HEATING DIVI- 
SION: Learn servicing of commercial, industrial and 
residential healing and cooling equipment. Courses in- 
clude hermetic unit analyzer, leak detector, charging 
testing-purging manifold set, tools and more 

HOME APPLIANCES DIVISION; Courses cover repair 
and maintenance of washers, dryers, ranges, smaller 
appliances. Equipment includes NTS Circuit-Trainer and 
professional multimeter. 








1 COMPARE OUR * 
KITS AND LESSONS 
COMPARE OUR < 
I TUITION. _ 



Piclure 



(SimwIaUsd 1 V Ri'ccnMcin! 



and the equipment 
be equipped. 



Career Guides: 















I f NTS/HEATH 



GR200O 



Digilal 



Solid-State 



Color TV 



31 5 oq. in 



LOWER TUITION FOR YOU; We employ no salesmen, 
pay no commissions. You receive all home-study Infor- 
mation by mail only. Make your own decision, your own 
comparisons. Send card today or write lor illustrated 
catalog In field of your choice, all details. 

NO OBLIGATION, NO SALESMAN WILL CALL. 



NATIONAL TECHNICAL SCHOOLS 

4000 Sown Figueroa Ss Lf>s Angulos, Cpni 900 AT 

j'k J.VP '■/ lt i Ll rRCL C^lul tlililug Unfl S^mplii! Ll:.-.;;. 

NQ OBLIGATION NO SALESMAN WILL CALL 
lliclrvnicf OIvl«|»n 
Machinal Diiiimn 

□ AJr Condilidming;Ri!rrlgt^*litjni r Ht*[infl DiV I i Ion 
Hume ApplilflCtt Dirlllen 



Dapt* 201 -OtS 



APPROVED FOR VETERAN TRAINING 

Got tads on new 2-yeai extension. 



NAVE 



A-GE 




TECHNICAL-TRADE TRAINING SINCE 1905 



Resident and Home-Study Schools 
4000 So. Figueroa St,, Los Angeles, Calif, 90037 



Aoonesa 

ruv state 



Plfljse rill in Zip Code rot Ini service 

I Chert ll In repeated in G.l. Bill IfllQrtnittan 
□ Chert il intefpsce^ ONLY If* fllM«ro«m training in Lrt Angnln* 






The Herman Uniform Shoe 




If you're on your foot ft] I day, you can't afford less than thp best, That's 
just what you get in every pair of Hermans. The best fit. The best shoes 
for your work. The best boots for your sport. Herman Uniform Shoes 
come in 99 individual fittings: 6D through 6EEE to 14 A through 14BEB. 
Plus 15 and 1G(\ D El E. Pictured are styles #5230 dress leather oxford 
and #7230 chukker boot featuring non-marking, oil resistant crepe soles; 
and, #5225 moccasin toe oxford featuring non-marking, oil resistant 
(loodyear Chemi-gum " soles. Their perfect fit and fully 
cushioned insole guarantee great comfort. Top 
quality materials and workmanship guarantee 
great wear. TheyTc the best shoes we know 
how to make. And we’ve been making 
quality shoes and boots for almost ^ 
a hundred years. When you're 
looking for quality, bunt up a 
pair of Hermans. 

I M, HERMAN SHOE CO.JNc" DEPT, 34 , MILLIS, MASS. 02 Q 54 

My ftn'l ilcwrvu Itu? Scurf jii^ ymir fun- cnt-fltaR mid (ho LimiM" o ( mv netiixM tfermnn rlefili’f, 

rw-us-a-i 

Npppi 1 — 





Add iw-.s .. 

VR RE C AT A t,( iC Cit y 



■ ftlulfr. 
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CAR CLINIC 

{CdnUnperi Irorrt page 22 1 

intermittent, erratic and hard to 
locate. The trmible occurred most 
often on cool, damp mornings or the 
day after running the car through 
an automatic car wash, The engine 
would start, run a few seconds and 
stall, then resist ah efforts to nUn 
it until the moisture receded, 

1-trophy solved his problem by 
cleaning and lubricating the distrib- 
utor. He also stresses that the seal 
on the pun nt-a cl justing door he 
cheeked far wear and damage, for 
that is where moisture usually 
works its way into the distributor. 



Topless driving 

Mtt 19 ti 5 Triumph Herald 1200 cmi- 
rtr tibia is ur t/ood running xhape, 
but deupt ratehj needs a new top — 
frame and all. lfVt?e cheeked tht- 
fiupulai- pacts mtaloytf and local junk- 
]}it rd.t id tit tin hick. Da frtttiir 

where we catt pet tcintl ire weed ? — 
Sandy Andernon, Beaver print, IRts. 

Try a Triumph dealer. Within 50 
mi lew of you there’s one in Fond du 
Lac and one in Xeenab. One of the 
oldest Triumph dealers in the United 
States is in Thienville — P. J, Kauf- 
man El Ctt. I'm sure it has a biy 
parts stock and a pipeline to the 
main source. If dealers can't help 
you, try one of the major imported 
parts outfits E know of: Sturker Auto 
Farts. 7 Putnam Ht., Staten Island, 
N.Y. 



SERVICE TIPS 

■ Capri capers: The starter drive may 
nol he engaging (he flywheel of 1972, '73 
arid ‘74 Caprls with 3000-cc engines and 
automatic transmissions. Thefe is an ac- 
cess hole adjacent to the starter through 
which road contaminants may be teach* 
ing the slarler drive, plugging it and pre- 
venting i.1 from engaging the tlywheet. II 
you have trouble, clean oul (he starter, To 
prevent I his trouble, close the access 
hole with a rubber plug (part No. D4RY- 
6436’A). This hole, necessary during 
man id fee lure, serves no purpose now. 




Make and teFl your own 
Or imenfil Concrerq hems, 
fluih S3.S0 tar Saak 
about Aluminum Melds 
wilh prices end produclicn Trade secret* 
dl-q-r from world's targesl mnld manufacturer, 
Over 353 deigns lo select from. 



WHAT'S HE DOING! 



Making a Conciete 
Flower PotT ... and 

SO CAN YOU! 



JW $3.00 

Today To 



concrete MACHIHERV COMPANY 



P.0. BDX A99 HICKORY N. C. 2B5v>! 



BUY GOV’T SURPLUS SAVE TO 85% 




■ Bucking Colts. If Ihe fuel shutoM 
tantidieseling} solenoid of a Dodge Colt 
tail's, the engine can stalF whenever the 
throttle is released. A new. stronger 
solenoid has been issued. Have it in- 
stalled if yours tails. It can be identified 
by the number "367'' or higher stamped 
on its end. * * * 



GOT A PROBLEM WITH YOUfi CAB? 

jVsr ask Mori about it. Sand your question 
to the Car Clime. Jpojjutair Mechanics, 224 
West 57Jh St,. New York, N.Y. 1QQ19. White 
letters cannot be answered individually, 
problems that are or g^naraf interest witt 
be published in the column 
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— THESE 






3 BIG 

DRAFTING 
ITS * 
GIVEN 
TO YOU! 




Caast'tQ'toosi Shortage of Trained Draftsmen 
Opens Thousands Big Salary Jobs for Beginners I 

Now you cun take your |>ic L k of thousands of tug 
salary jobs open to Draftsman (see "help 
wanted" sections of metropolitan newspapers). 
Hugo nationwide demand . . . U.S. Dept, of Labor 
reports "42°* more Draftsmen needed in next 10 
years — not i<nou,gh applicants to till drafting jobs 
availabie now!" Our easy "Quick-Loam" Meth- 
od has helped hundreds toward good income, se- 
curity and prestige ay Draftsmen. Why not you? 

¥011 NEED NO DRAWING SKILL hH NO TECHNICAL ABILITY 

Our si :■ rl tit Pfrtfc'iwrmul Urtiftsmcn puulc y«U Step-by-Step. 
Wiih i>ur spurt? lime hmiiL-iiudy plan you work on actual pr«j- 
utis M lj kes learning fun easy to re mem hex, too. Many yrud- 
uaies 1 i;hl' huivedlccl wnh nJlly yr.iJit school training Othe/s 
report i'.Minnp-. drahma part Lirnt' while still kfliniflit! 



. , . when you train at home with us for a 

HIGH PAY JOB IN DRAFTING 



Sir Promotion! 

■"IB months age I was a la- 
borer. Now I am foreman Of 22 
people rn Ihe Drafting Room, 

Thanhs tor making This pos- 
sible.” s. a. p Hass, 

2 Raises and (300 Bfinut! 

"IVe had 2 boosts in salary and a 
S30D bonus in n momhs Wish l 
could shake hands with jjour staff in 
person," A. ttalif. 




dfPrecisjan Drawing I n S I r lj mem Set, 
Professional Drafting Board Outfit & 
Fingertip Tilting Drafting Tatjle are 
given to you with your complete North 
American Course in Drafting. 




RUSH COUPON F OR FREE KIT ... 

Mail ceupon iMtarfor FRET "DRAFTING GARTER KlT." 
Sample Lesson, Drafting Aptitude Test including intfiiu 
mg nrw S- Wtf Drafting leilrument S ZD-page iiooli 

M TOUf Future m Drafting" — i am- packed with revealing 
tacts on >pur pciHirtunilies to win top pey and job i< 
curily in Erjfttoa Everylhirtg 

sent FREE and WITHOUT OBLIGATION Write todjy' 

North American Sc hem di Drafting, 0-ept, i i udC 4 j! 
4500 Cam pu£ D r. , New po rl 9-wth , CA 9JGG3 | 

Rush "DRAFTING CAREER KIT 1 - ALL FREE 1 I 



Nam-e 



Ace 



Address 



State 



Zip 



I'l 'ii pra p^m m |hutr,|1ion »il* Olnrltnd F n(in«|. h( l*(L 
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BUILD THESE BEAUTIFUL CLOCKS 



BUY AT FACTORY PRICKS AND 



SAVE $200 OR MORE! 



Kits for you to cut and assemble in solid Cherry, Walnut 
and Honduras Mahogany. Ho plywood or plastic 

Handsome Moving Moon and "Tempus 
Fugit" Dials are gracefully styled in 
solid brass. German -made weigh bpow* D 

ered movements play the beautiful 
Westminster, St. Michael and Whitting- 
ton Chimes, 



J MASON Sl SULLIVAN COMPANY 
Dept. PM H ,0s te rtf i lie. Maas. 02 655 
Please Rush the following plans: ; 

| CLOCK AQBQCDDDi $1.00 each 
Send all 4 plans □@$3.50 
l Send catalog only □ @ 25£ 1 

l Name „ | 

! Street j 

f City . — . — - — ^State Zip — _ — , [ 

t 1 



Send just $1.00 for plans and instruc- 
tions to build your choice of <AJ Grand- 
father, (S) & (C) Grandmother, (D) 
Steeple plus information-packed cata- 
log of movements, dials, parts and Nits 
to build these and 14 other fine clocks, 
All 4 pfans — * $3,50. 



CATALOG ALONE — 25* 

MONEY BACK GUARANTEE 
ON ALL ITEMS 



MASON & SULLIVAN CO. 

OSTEHVILLE. CAPE COD, MASS. 02655 

IN CANADA; Colonial Tirtnei, Bd 2 Sin 5. Toronto, Ontario M5M4&6 



jANij-VSY ’975 
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How to get rich 

START YOUR OWN BUSINESS RIGHT FROM YOUR 
HOME — AND MAKE A FORTUNE IN MAIL ORDER! 



Mail Order Beginners 
Get Cash by Mail! 

Have you tiff 3 bought of njirradntf a linle 
mail order lutsino'. of your nwiir Siiiiictliiiii; 
Voli could Hart on a ripllt LtJiii 

iiomc lit your spare [[me. It's a fabulous 

bustnc-Sfi ! 

Hob Carter rtf Newark, \\_1, ran hi*, rlr-c 
small mail order ail m Il'miFt 1 Buauli fu3 iiiny 
azino— o iTcrinif an atilo eloltirn. rack- Itn ^ i - 
rieFF W«k refRirtciJ that hi* ml brought in 
JJ.OOd in orders. liy the cud of his lii-r y ca r 
in Mail Order, he had prosacii over $100,000 ■ 
Another bp^iniicr — a lawyer from the usid- 
w-eat, sold a mail order item to ti&hennein, 
Salesman magazine reveals, "he 
made $70,000 the lirst three imniEhs 1 " 

There is no other hU'-mess where you can 
mike a fortune so fast. Comt n ps with a 'hot' 
new item , . , and WHAM 

It strikes Site a bolt of liarhtninjr ! 



Millions of peojih- read your ad arid -ml- 
ttenly, yiill are *iw imped with ea>h urilrTh 
froni all over the country - ■ MOllF, 
MONEY in 60 ill)* than you could earn in 
a lifetime ! 

Like the; Verm out dealer who run one id 
cn Si tort 9. \ field mnifintine, FT is at! pulled 

22,000 orders— over A HALF MILLION 
DOLLARS IN CASH ! 

Yes, Mail Order _ is the lafetesl-H^wtun. 
most i ■n>rll .title busmen in A i nc r i lyi ! And 
now with the pen n i las ion ■ ' he 

huge teenage market , . ■ and more [ieo-pfe 
iiinvintt tn the -ubdrbs — we arc on the Yei^e 
Of I lie LiHJLEST BfJOil in Mail Order 
history 1 



If I'tm .-ite fineercly inlerejitcd in startirijr i 
literal Me business of your ewn At'T NOW ^ 
We can help* Y'>u k r f1 rich m Mail Order jiM 
is we've hellK"! 'Hher*, Mafl the ctnj|nm uf 
-e f i ■ 1 tt |h mi cat it. We'll '■•ecHl you i fret* hook, 
catalog, ids and com|fictc facts iIh.ilI our 
idfer. No sales rum will eall. No nliliVitiou, 
You lioti'i need [svpuiills, e* [miic n cc hut you 
must be over 21. Write to: 

Wall Order JUucUtit, lift,. Di:pt, 797 
MDilvaEc. Ken Jenejf 01645 



Mail Order As^ocin t c*j, 1 1 1 c □ e p 1 . 7&T 
Monti ale, New Jersey 

I'lcaae ru.-li full JeLalls immediately. 



.Vdirre 



.•i4drcxs_ 

City 



5taro_ 






3Utf 



Pint Jl.W ror 
flipping tnd hiodling. 

HTlSFACTIOs mMMTItfr «r 

Tdur money riHiMdcd in 30 dty. 
Cal I lOf n<i fletid e iC Add Silt* Sat *y T j t 



NEVAMAR 

The perfect molding 
for your paneling 
project. 

Novamar prelimshed moldings Made cA 
ceUulQf vinyl, they're more durable than 
wood .easier to work Tftey eul an*d miter 
better. Aceepl noils wdhin J4" of Ihe edge 
without splitting Ihoy bend oosity around 
curves theyremoisiufe-proof Andiho^ro 
ovotlable In cobcms fo Dlend with pot>- 
uiar panoling . . 9 shapes fo pompteie 
any project. Soo your building supply 
dealer for details. 

BTfeOH E * xow CHEMICAL COMPANY UU. 

Mmm HmMIWI 

CHf MIC*** 



Supply el glass bead 
abrasive for cleaning 
2SC plugs. Additional 
beads available 
Hugged, long life 
without maintenance 



JAYEnAFT 



760 Wurth WaLLhall 



DEPt. PM- 1 
|l Cajon, CatIT 9*920 



PHOTO HINTS 



FROM READERS 










Power-stir your chemicals 

Mixing small amounts of chemicals is 
easier with a battery-powered drink 
mixer, saj s Ken Patterson of Regina, 
Sask. Mixing: big quantities is easier 
with a plastic paint-mixing attach- 
ment on an electric drill and a big 
plastic bucket, adds M. M, Devine of 
Ithaca, N-V. Plastic blades are not 
affected by the chemicals. 




BaJI assists floodlight clamp 

Photo Hood reflector clamps may not 
grip narrow objects firmly, especial- 
ly if the spring has been weakened 
or the lamp is heavy. But forcing a 
sponge rubber hall between springs 
as shown will keep the reflector and 
clamp tightly in position . — Ken Pat- 
terson, Regina, S&sk* 
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Earn More 
Enjoy Life -Be a... 

LOCKSMITH It/ 

Train FAST at Home “Earn While Learning 
Gef into {/us fawm/it# Ai^ft-pro/if business that's 
Easy to team — Easy to do — Easy on You ! 



V* r w 



Never before have money- making 
oppurtumbes been stf gltal for quuti Fled 
Locksmiths. Now. lucrative regular lock 
and key hu sinter has mu I tip I Led u ihuu- 
jiandfotd as millions seek more protec- 
tion against ever increasing crime- IVf 
//trre'i iwifv owe Lvn fiirtirrfi /or firry 
f 7.00(1 jwmp/f.' No wonder (he rnonej 
Cart foil in SO FAST! 

Start collecting cash profits 
right away - tip to £1 2.50 an hour! 

You're "in business" ready to earn 
up to SUM un hour a few days after 
you begin Bclsaw s shortcut training. 
Special tools, equipment and supplies 
plus a professional Key-Making Machine 
help make your special knowledge bring 
in CASH PELS even while learning. 
Many students cover the full cost of 
their training and SHOW A SUBST AN- 
TIAL PROFIT long before they finish. 
So can YOU 

Learn at home this shortcut war 

Prepare yourself to take advantage of 
(his tremendous money- making oppor- 
tunity for steady, year-round EXTRA 
INCOME in your spare lime or financial 
independence in a fulltime, high- profit 
bu senes'! of your own. Perfect for retire- 
ment! You donT have to be an expert 

f Belsaw Started Me Making 
Money FAST as a LOCKSMITH 



mechanic to be an aec professional in 
this field. Once you know Locks mi thing 
all your worries about a job. more in- 
come. layoffs, in Ratiun, rrLebsimn, too 
many bosses will be gone forever 

Yours FREE -A burglar alarm 
and security systems course 

Not for -Hale separ- 
ately, bui included with 
your training at No Extra 
Cost! 

You receive the full 
course plus all special 
tools and equipment, In- 
structions and pictures 
are so clear you can't go 
wrong. This rapidly expanding field goes 
hand-in-hand with Lock smithing, It can 
add even more to your profits. 

Find out all about it 
Ho Obligation^ 

NO SALESMAN WELL CALL 

Discover what's in Locksm titling for 
YOU. Find uut how BcIsjw s Masier- 
Locksmith Approved training has helped 
hundred^ of men to EARN MORE — 
ENJOY LIFE MORE, 

RUSH COUPON TODAY FOR 
> FREE BOOK 



IS 

YOURS 
TO KEEP ! 

T^rj Fro Key Machine con atone 
add up to $2&) a month to your in- 
come... and it won't cost you a penny 
extra with your training. 

PLUS THESE TOOLS AND MATERIALS ... 

ALL YOURS AS PART OF YOUR TRAINING! 



BELSAW INSTITUTE 

IDE), Field Bldg., Kansas City, Mo, 64 111 



f'rU- lift t i-lrrott 1 t'ititriiii:. 

L - r r t iiii‘ri Member 
S Mumut Humi .Vnrch furrwi t/ 



MAIL THIS COUPON— NO SALESMAN WILL CALL 



,J Mm MAKING OVER SSfitJ A MONTH .n ray sjsare [inn- 
with thp 0elsaw Locksmith Course, r&uri rs the sen 
traininn in AmenE*." 

Henry Rival, Id: Angeles, Can f, 

"I CICARFD ilEQ LAST SATURDAT! \ »m do ms s wflii- 
dfrliil hiijingti thanks fa ywt eourte in Lecksmi thm*. 
lt’5 a treat huj.lne^s..“ 

R, W. Daw Is. Si. Louis, 'Mtisoun, 



"I HAVE AIL THE LOCKSMITH WORK | CAN HANiJLE. 
Business Is sa good I'm expanding fa fulltime.” 

Efl Boyle, Pittsburf, Peuna. 
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yOL/K 
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Tells how to 
MaKe Man ft i n 

Lac Ksrni thins — 

5jnr* trme or 
Full Time — Al- 
m-jst tram the 
Start Mail Cou- 
pon NOW I 



BELSAW INSTITUTE, 1G5J Field Bldg.. Kansas City, Missouri 6411L 

Please send me free of cost or obligation your publication "Keys to 
Your Future" or how Belsaw can train me to quickly make money in 
Locksmith ing and how all tools and Key Machine are given me to 
keep, 

Nam« „ - . - 



Addre*? 



SUts 



Q Chuck hurt if e! ip ib I* far Veteran beneiils, 
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NEW 




Send Only bOc Today 
For Our 



CRAFT CLOCK 
CATALOG 



100 PAGE 
CLOCK 
BOOK 

flUf hi-* fully U!mir*n*iJ 
itijk.ff liinl n I ni I HP |i*i;ms. 

■rim Hreeit >*|j+itoi* «f 

non i'L'> It hijl2i!lnL r nienrlwi 
■ I I -■«■ e*ec offer • i 
T’liere arr ;l» ■ I i^T--rrii i 

Hilieril j r- tf Hm.k i l D 

i '.oon «r |- ar«l * i!«i" I I run tn>' I- ■ 
limn, n tjitlHv '"I Mi 

►inip.. tiurihn if-- m I <■’■■ > I ii i »r 
V. -kmI flJlL^heS. V M> I !■*!<! 
fltrirtf C mni J-J- f]SjLh ,mil 
1 nfl rlwfc bnnU'hneniA. TlWH 

IlHTf HfM llaTi I 'A ikmP 1-lrH k 

kill Iilikii kfe |ifKl-.Lnn imm 

ii: ! Ilili'il 
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CRAFT PRODUCTS 

1 , ElmhurO, IlFin-tfr. -SD 126 



OWN A BICYCLE DEALERSHIP 

Cash Jn On The Bicycle- Btmm 

PtirchaLe 59-000 lo £ 15,000 in uua-Nty iri-venTGrif 
— WEll^kntiwn E-rands— Snd It thos^ Qualified me 
vd 1 1 1 Kive Irce !ra*nanf;, store letation, lease negc 
nation, set. up jiul ad SuppoH . -oealFr develop- 
ment. maflaceme p.t aijiatance, Seed le&j-TC or 
phone Mr hone! collect at (3131 59 >S 530 . 
Citation Bicycle Cu„ 301 Scntl St. 

E Ik Grtnr e Vi I \m , I IN nQis 6 PP 07 




for those who arO unable lo 
climb even a few steps 

PORCH 1 1 FT cm ha mannantlr placad at porch lindiav 
to PI Hpa Pi MiPwar. Kit apiratari cAalrtl it rcilKi# 
ait tT ruth sF i hi riitr. LUfttAt u wlltitEiblt Mghn. 
[mt.d4im S31 Out HO yeti turn"! tcmi^nniir 
Mrai char proa rad Shippad rudf tn taftaM. 

WHITE FDR FREE BROCHURE AND 
NAME Of DEALER NEAREST TOU. 

AMERICAN STAIR GLIDE CORP. 

4001 East lOUiti 5i . PppI J W-l 
Grandview. Missouri 6A03CF 

PUTT IMG PEOPLE IN MOTION" 



"SAVE 
YOUR 
HEART” 
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BY JOHN f. PEARSON 



SCIENCE WORLDWIDE 




All systems go 

The man shown above is not about to 
be launched into spate or sent for a 
deep-sen dive, lie’s it patient at the 
Miami Heart Institute and is reclin- 
ing in a pressure chamber as he re- 
ceives hyperbaric therapy. Physicians 
at the Institute have found that oxy- 
gen introduced into the bloodstream 
at high presatire improves brain 
function in senile patients. The ex- 
perimental therapy is used in con- 
junction with drugs. 



Up with the airship 

Talk about lighter -than -air transpor- 
tation could become more than just 
hot air if Goodyear Aerospace Corp. 
has its way. The producer of the 
country + s only lighter-than-air vehi- 
cles — the Goodyear blimps — has pro- 
poser! that, the federal government 
finance construction of a f5 to ?P.0- 
m ill ion airship to be used as a (lying: 
test-bed for various transportation 
applications, Modern aircraft propul- 
sion systems could boost the spend nf 
airships to more than 1(10 mph. says 
a company official. and a tough fabric 
■ developed originally as tire cord— 
could provide great strength if used 
as the akin. 



Tapping geothermal energy 

Hot brine deposits, located 100A lo 
SO (ip feet below the Earth’s surface, 
comprise a major source of energy. 
The problem; how to tap them ef- 
ficiently. Sperry Rami Corp. research- 
ers think they have a system that will 
do the trirk. Unlike other proposed 



pumping systems, the Sperry method 
Lises the heat of the brine itself tn 
priwer a flown- well pump. 

Here’s how it would work: A boil- 
er, turbine and pump are placed near 
the end of a pipe driven down to 
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reach the brine, Fresh water, fed 
down the pipe, is converted tn steam 
in the boiler. The steam drives the 
turbine, and a pump impeller on the 
turbine shaft pressurizes the brine 
and forces it up the pipe to the sur- 
face, Here the brine goes through a 
heat exchanger where the heat is ex- 
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L rat’ led power electrical genera- 

tors. Arf the diagram shows t the brine 
ts then injected back into the ground, 
preventing pollution of surface wa- 
ter. A prototype system is scheduled 
to be installed at a geo thermal site 
biter this year. 



Value of body inflated 

Back in 1936 it was estimated that 
the minerals ami other i no rgaiue com- 
ponents nf the human body were 
worth a total of SI 8 rents. |n JihiSh Dr. 
Donald T. Forman, a Northwestern 
University biochemist, pegged the 
value at 53.50. Today, he puts il at 
jps.til) for a person weighing 150 
pounds. I)r r Forman calculates that 
5.7 percent of the body’s weight cou- 
nt 3 tu tew ash and minerals. More than 
60 percent is water, and about a third 
is made up of protein and fat, 



High energy from new laser 

Researchers at Sand 3a Laboratories, 
Albuquerque, N.M., announce they 
have a produced a laser beam by ex- 
citing carbon monoxide with high- 
energy atoms from a nuclear reaction, 
opening the possibility, they say. of 
combining nuclear reactors and lasers 
to produce electric power. 15 ig ad- 
vantage of using a reactor to produce 
laser beams is that very large 
amounts of energy can be delivered 
to large volumes of laser material. 

The new laser consistn of a metal 
cylinder lined with a thin coating of 
enriched uranium and filled with 
carhon monoxide. Neutrons from the 
reactor strike the cylinder and split 
uranium atoms, creating new atoms 
of high energy. They, in turn, strike 
gas molecules, causing Lhem to give 
up excess energy in the form of pho- 
tons — light particles* The photons 
form the laser beam. 



Never too late? 

The “fountain of youth'’ may be a 
bit closer to reality, according In a 
Michigan State University physiolo- 
gist. He re] hi ids that the inactive 
ovaries of old rats began producing 
eggs after injections of L-Dopa, a 
compound important to nerve func- 
tion In rats ami humans. * * + 



Learn at home 
and at famous 
Ybrk Institute... 



when you take NRI’s Home Study 
Course in Air Conditioning, 
Refrigeration & Heating. 





What's the best way to break into 
the booming field of air condition- 
ing? Hold onto your present job 
and enroll in NRT's home training 
program — a comprehensive career 
course designed with the technical 
assistance of the York Division of 
the Borg- Warner Corporation. 

You learn at your own speed* in 
your spare time* on such advanced 
training devices as the NR! Circuit 
Demonstrator; NRI Control Simu- 
lator; tubing and joint-making 
demonstrators; and a window air 



All lulllon -and Irufnjetlon material lor Ihs one 
of res idem! training at York Enatrtul# am in. 
Ciudad at no axlra Charge aa part □! ymrr course 



NftiSCHOCti 

McSwm Hfl Conlinuino Etluctiltfin Cartier 
3939 Wiicomin 
Washington. DC 



conditioner working unit for trou- 
bleshooting experiments. 

Graduates of the NRI Master 
Course can then take optional resi- 
dent training at the world-famous 
York Institute, Here you will re- 
ceive practical experience equal to 
months of on-the-job work. 

SEND FOR A FREE CATA- 
LOG. Get full details on this 
unique career opportunity. Find 
out why more than a million stu- 
dents have conic to NRI for 
training. 



513-015 



AHUMMIiMKl 



fiu*h IJ1* th* NRI Ciltlag eh*ek*d burl sw. r vn<lor*(i nqf NO SALESMAN WILL CALL. 
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Air Conditioning 
and RalrigeraEion 



□ Masler Cou r&e in Air Conditioning, 
ReTri aeration A Heating 
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If you’ve ever said... 

"There must be a bettei 

Send for a free Career Guidance Booklet that could start you 
on the road to success in a rewarding new career. 



If happens to all of us, sooner or 
later. No matter what kind of job wc 
have* 

One day, it suddenly strikes home 
that we're going to have to work for a 
living, the rest of our lives. And most 
of us are horrified at the thought of 
forever being locked into the jobs we 
now hold, 

"Surely," we tell ourselves, "there 



must be a way lo earn enough extra 
dollars each month lo balance the 
Family budget. Surely, there must be 
a way to get the kind of position 
where you don't have to worry about 
job security." 

"Surely," in other words, "there 
must be a bettei way to earn a living!" 

If you, loo, have been thinking 
these same thoughts, you'll find one 
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way to earn a living.” 



or our Tree Career Guidance Booklets 
very helpful at this time, We invito 
you to send for one. 

Your free booklet will describe 
the opportunities for higher income 
and greater job security you might ex- 
pect in one of the career fields listed 
on the coupon and card. It will also 
explain why ICS can prepare you for 
this new career field,,, right in your 
own home ... in your spare time . . , 
regardless of your education or past 
experience + 

In addition, you will receive a free 
"Demonstration Lesson "that lets you 
see for yourself why preparing for a 
more rewarding career— the ICS way 
—may be a lot easier than you think. 

Please bear in mind, as you check 
off your career choice on the coupon 
or card, that ICS has a long and dis- 
tinguished record of success. In fact, 
since 1890, more than 8,500,01)0 men 
and women have turned to ICS for 
career training. 

Major corporations use 
ICS Career Training 

ICS has provided training programs 
for various divisions and branches of 
companies like Ford; U.S. Steel; 
Chrysler; Mobil; DuPont; etc. 

ICS Career Training is approved 
for Veterans and Servicemen under 
the new GJ. Bill, and is accredited by 
the Accrediting Commission of the 
National Home Study Council, 

Now it's your turn to discover how 
ICS training can start you in a re- 
warding new profession. Just fill in 
the coupon or the attached postpaid 
card and mail it today for your free 
Career Guidance Booklet and free 
"Demonstration Lesson/' 



M;i it ifUiiL-hc^l curd lodjy, It yaist Ls misting. iim* coupon. 



International Correspondence Schools 
Scramon. Ftnnsvl vania IHM5 
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Please send me a free Career Guidance Booklet, and a free "Demon- 
stration Lesson " for the field J have checked below, I understand that 
l am under no obligation. 



Engineering 

□ Civil 

□ Medurucai 

□ Fleet iit L ;t I 
O Chemical 

□ Industrial 

□ Surveying & M-ipping 

Automotive 

□ Automotive Mechanic 

□ Air Condition mg Specialise 

□ Transmission Special nc 

□ tkx.lv Rebuilding 

□ Diesel Truck Mechanic 

Busincu Management 

□ Executive Mgr. 

□ Indusmd Production Mgi. 

O Data Processing Mgt, 

□ Marketing ‘Advertising Mgt, 

T.V. Servicing 

□ Color T.V Technician 

□ Stereo-I liTi Specblisi 

□ CATV-MATV Specialist 

Electronics 

□ Electronics Technician 

□ Ft X ; L ic emtrig 

□ Computer Servicing 

□ < [onimLin icaiions broadcasting 

□ Electrician 



Accounting 

□ Business Accountant 

□ CPA Training 

LJ Income Tax Specialist 

□ Bookkeeping 

Air Condi tioning/ 
Refrigeration Heating 

□ An Conditioning 

□ Refrigeration 

□ I leafing Specialist 

□ Interior EJceoratlng 
and Design 

High School 

□ ICS I l-S. Diploma Program 

□ IPS Equivalency Program 
Drafting 

□ General 

□ Mechanical 

□ Archiiccrural 

Motel Hotel Management: 

□ Mold Management 

□ Hotel Executive 

O Restaurant Club Mgt. 

□ Resort Management 
Airline Travel 

□ Rcserv.ninns Specialist 

□ Travel Agent 

□ Passenger Service 

□ Cargo Agent 



U Cheek here for special informal ion, it liljc 16 of untlct 
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Approved for Veterans’ Training. Eligible Institution under the Guaranteed Student 
Loan Program. Accredited Member National Home Study Council . Canadian resi- 
dents use Scraruon. Pa, address for service from ICS Canadian, Ltd. In Hawaii: 
y31 University Ave,, Honolulu, Hawaii 96MM. etr? 4 ics 



39 



JANUARY 197$ 



DETROIT LISTENING POST 



BY ROBERT LUND 




GM still sntiracing 

Is Chevrolet returning to racing? 
Chevy says not, but it’s a logical 
question to ask when you see the 
Monza IMS A (for International Mo- 
tor Sport. Asian.) pictured above. GM 
styling worked the car up for a wind 
tunnel study. That's the company 
pitch, anyway. "We wouldn't be sur- 
prised to see the car used in racing," 
a company source admits, “but it 
won't be under the Chevrolet banner. 
We have no plans to sponsor race 
cars or drivers. ” 

If you want an IMS A, you'll have 
to do the body work yourself or hire 
a custom shop to do it. The company 
has arranged with an nu table sup- 
plier to fabricate the Fiberglass pan- 
els and they will be sold as an IMS A 
package through Chevy dealers, The 
price wasn’t available at press time, 
but you can obtain it from a dealer 
by now, 



Chrysler reworking mid-sizers 

Not all cars will get lighter next 
year. As for Chrysler intermediates 
— Plymouth Fury, Dodge Charger 
SE and Chrysler Cordoba — the '76s 
will weigh slightly more than the 
'75s, Chrysler is going for a more 
solid ride and better hand Sing. The 
cars will also have more inside room 
— an inch here and there for more 
elbow room. 

What's the latest on Chrysler’s 
subcompact? Officially; it’s dead — at 
least until 107R, The pawera-that-be 



ruled that months ago. There's still 
a faction in Chrysler, however, argu- 
ing that the company should go ahead 
with engineering a mini car, but hold 
up on ordering tooling to build it. 
Keepers of the corporate purse aren't 
enthusiastic about the idea, but they 
are weighing it. 



New engine from Chrysler 

Chrysler feels it’s near enough to 
the goal post on its lean burn engine 
to begin talking. But information is 
sketchy because Chrysler doesn't 
want to box itself in the embarrass- 
ing position GM is in oil the Wankel 
—saying the engine is ready to go 
and then having to buck down, Chrys- 
ler has confirmed that the lean burn 
will be a standard piston engine but 
with an extremely sophisticated fuel 
flow and handling system. 

An electronic device measures air 
and fuel and then feeds the exact 
mixture required into the cylinders. 
The result i& an economical, clean- 
burning engine that can use leaded 
gas without all the plumbing — in- 
cluding catalytic converters — tacked 
on current cars. When? Chrysler 
won't say, but the engine could be in 
pilot production by next summer. 



Eye-popper: A Cadillac truck! 

I thought I was really onto something 
when I saw a Cadillac pickup truck 
on a Detroit expressway— a good- 



looking light green job with a black 
vinyl top over the cab section, and 
Michigan plates 7646GN. This was 
early Sunday morning and I figured 
Cadillac risked taking the truck out 
because no one would be around to 
spot it at that hour of the day. 

But I was wrong. I found it was a 
one-of-a-kind job and Cadillac bad 
nothing to do with it. The owner had 
purchased a Caddy, had it cut. down 
to the R post and a pick-up body 
added. Truck manufacturers aren't 
kidding when they say that trucks 
are becoming just as snazzy as pas- k 
senger cars. 



Rip-off racket in Tadials 

If some guy beckons you in an alley 
and whispers that he has the buy of 
a lifetime on radial tires, don’t give 
your mime, pay by check or let him 
sec the license plate on your car. Bet- 
ter yet, don't go for the deal. You 
could be in trouble. 

Stealing ra dials has become a big 
racket. Car thieves are having a 
tough time these days with all the 
antitheft devices- on automobiles. Rut 
an efficient team of tire strippers can 
rip the rubber off a car in two to 
three minutes. 

Not only are the cur owners being 
hit, but auto companies are losing 
thousands of radials off cars in tran- 
sit to dealers. The tires are sold 
through gas stations and car dealers 
not too particular about where they 
buy their merchandise. 

Police are beginning to get a line 
on shops handling the hot goods. One 
method they use is to watch the ads 
for tire nutlets offering rad in la at 
bargain prices, Tire companies are 
required by law to keep track of serial 
numbers so if a bad batch of tires 
has to be recalled, the maker has a 
record — names and addresses — of 
where the tires were shipped. If the 
police suspect a shop of dealing in 
stole]) tires, they ask to see invoices 
received from the tire company or 
distributor. 

If the bootlegger keeps any sort of 
records, the tires can be traced from 
the shop to the car owner. They won’t 
throve you in jail for buying hot tires 
if you didn’t participate in the theft, 
but you will lose the tires, * * * 
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Warring: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Tour Health, 



Start fresh with Belair. 

Just the right touch of menthol 



Travel free and easy with this nylon 
weather-proofed Coleman day 
pack with zippered pouch and 
2 srde pockets. Yours for free 
B&W coupons, the valuable 
extra on every pack of Belair, 

To see over IOOO gifts, write 
for your free Gift Catalog: 

Box 1.2, Louisville, Ky. 40201,. 






Kings, Id mg/'lsr," 1 .1 mq. nicotine. Longs, 17 mg "tar," 
1 1 mg. niicaiine, per cigarette, FTC Rep on Oci/M 



Kn-i.J' Super i 0 , t 9a 

: m-O, jfcTlt WEHTH<k Hjttk 



‘Third hand’ 
for making 
small boxes 

by Walter E. Burton 



U se an old distributor cap as a 
box-making aid? The precisely 
spaced boles in an eight-cy tinder 
cap prove to be perfect for holding 
dowels around which a small box 
can. be assembled, The cap i used was 
taken from an old Oldsmobile engine, 
lt r s a good technique when a 
number of small-size boxes are tie- 
sired— you can produce multiples of 
simitar containers without appreci- 
able dimension variation. 

If you don't have all old distribu- 
tor cap in your spare-parts box, you 
can make a jig by boring holes in a 
board and driving dowels in as shown 
m the drawing at right. There seems 
to be little limit to sizes and shapes 
such jigs might handle. 

I found that maple dowels i in. in 
diameter fit the holes tightly enough 
in the Olds cap. When arranged to 
form a rectangle, they produce a box 
having inside dimensions of 1 Vjj x 
3lifl in. This could be varied some- 
what by placing sleeves around the 
dowels nr by filing the dowels lu a 
smaller diameter. 

To prevent glue from adhering to 
the jig, wrap each peg with wax 
paper and seal the ends with a solder- 
ing copper- Assemble the box using 
white glut? and rubber bands to hold 
the setup securely until Ihq glue 
dries. The box bottom and lid are cut 
tu the size shown ; the former is fast- 
ened to the box with brads, while the 
top is edge-rabbeted so that its cen- 
ter will project 1 N -in. into the box 
opening, * + * 







Shapes and sixes of two boxes shown above were coni rolled by dowel-peg jigs. 





Distributor cep from an eight-cylinder Adaptation of distributor-cap stum— jig 

Olds served as Jig for gluing the parts. made by installing pegs in a scrap board. 




Wax paper over board and around dowels 
permits easy removal of box Irom jig. 
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Good Land is Good Living! 




GOOD UVINC IS . . . Having a place in the 
sun where you can raise your family’s fresh 
fruits and vegetables, put your home-grown 
meat on l he table or run to Conchas Lake 
and INI your creel for a fantastic fish-1 ry! 




GOOD LIVING IS, Having a 5-acre Rancho 
in the fabulous recreation area ol Conchas 
Lake in Northeastern New Mexico. Explore 
ghost towns . . . camping * , . every imagin- 
able wafer spori or game fish trig] 




GOOD LIVING IS . „ . Having the future 
secure tor you and your family In a big fi- 
acre parcel of land [larg er lhan *0 ci ty lots ). 
What is better than solid ground — after ell 
they're not making any more of PI! 



Good Living is owning 5 wide-open acres at 
Beautiful Lake Conchas in the heart of the Great 
Southwest for only $995 per acre! 

A great opportunity awaits you to make your own GOOD LIFE at 
Ranchos Lake Conchas, Conchas Dam, New Mexico. This unspoiled 
ranching community in Northeastern New Mexico’s year-round recre- 
ational wonderland adjoins Conchas Lake State Park featuring a 25 
mile lon g lake noted for its great fishing, boating and water sports. 

Conchas Dam, £1 miles off Interstate 40, is only 42 mites from 
Tucumcari, 65 miles from Las Vegas and 16B miles from Albuquerque. 
You'll stop running and start living . , + communing with nature, raising 
your own food and insuring your peace of mind as well as a long term 
Investment for you and your family. 




GOOD living ts , , , Being able lo give your 
children the heritage they deserve, A ftafl Of 
She history of the old west. To let Ihom dis- 
cover Che joys ol the wide open spaces bn 
the back ol Iheir own pony, Commune with 
nature instead of city sidewalks! 



Your 5 acre Rancho is avai lable for only 5995 per acre (other 5 acre 
Ranchos available from 5795 to $1 ,995 per acre). Easy credit terms to 
fit your budget and a 100% MONEY BACK GUARANTEE AND EX- 
CHANGE PRIVILEGE, Make your own GOOD LIVING . . . complete and 
return the coupon today! 
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Administrative Center, Box 2 006 OPM, 1350 Park Street Alameda, CA 94501 



Pleaso rush pur free Ranchos Information Packet including colored brochure contain- 
ing full description and pictures of Ranchos Lake Conchas, along with an overall 
development pFan map find a lettle something extra to help keep America beautiful. 
No oh ligation whatsoever and no salesman will cad. Offer is subject to all local, slate 
and federal regulations. 
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GENE ANSWERS READERS’ QUESTIONS THIS MONTH 



THE BICYCLE SHOP 



BY EUGENE A. SLOANE 




Don't be nervous about tension 

How tight should spoken be? / hare 
heard phrases such ns *' very tight' 1 
but nothing definitive , — Don Rum- 
mler, Hampton , Va, 

A very good question to which I 
do not have the gnawer. Experience 
usually dictates correct spoke ten- 
sion, There is a tension gauge made 
for sailboat stays, and you can get a 
tension gauge calibrated in pounds 
up to 20 pounds. Even though you 
could measure spoke tension, though, 
you will find when you finish truing 
a wheel that some spokes will be 
tighter than others, such as all the 
spokes on the freewheel side of a rear 
wheel because you have to pull the 
wheel more to the right for "‘diall- 
ing/* (Sec a discuss a cm of wheel tru- 
ing on page 440 of any book, The 
New Complete Rook of Bicycling, 
$12,50, Simon & Schuster, Ine.i And 
those final few spokes you have to 
tighten or loosen for final touchup 
truing will have different tension 
than the other spokes. The only guide 
I can offer is that spokes, in general, 
should, when you grab adjoining 
spokes and squeeze them together, 
deflect toward each other no more 
than U to Va inch when the squeez- 
ing hurts your hand. 

This is not terribly exact, but it's 
the best I can offer until I do some 
more research. 



Where's lhal plastic bike? 

Some time ago you showed a picture 
of an all-plastic bicycle* W loiterer be- 
come of thin? / cannot find it in any 
bike store. — tiniest Peters, Gretna , 
Manitoba, 

The Original Plastic Bicycle Co., so 
far as I know, never got into volume 
production or broad distribution. At 
the present time it is either defunct 
or at least moribund. However. Moss- 
berg is making a carbon-filled-frame 
bicycle on which we will report, 



Old-timer needs new parts 

i recently acquired an antique penny - 
farthing high- wheeler. Where can I 
pare hare parte, such ns new solid 
tires, for this machine?— Norman P. 
Dion , Tacoma, Wash. 



1 received many letters from read- 
ers who want to restore old bicycles 
and my stock answer is, first, this is 
not rrty "'thing* 1 and. second, there is 
an organization of antique bicycle 
fans who would just love to hear 
from you. This organization publishes 
a magazine and a newsletter. Suggest 
you join The Wheelmen, by sending 
$2 for annual dues to Mrs. Donald 
Cottrell, 6230 Ana vista Drive, Flint, 
Mich. 48507, 



Roving roar wheal 

My rear wheel sent# so it is canted 
toward the derailU nr, If 1 readjust 
the wheel so it is centered he tureen 
the stays, when I pedal the wheel 
moves until the tire rubs on the left- 
hand chain stag. How can I ("invert 
this? — Jim Thomas, Stamford, Conte 
[Setter bicycles have adjusting 
.screws so you can center the wheel 
then tighten down the screws 
(photo ) so the wheel remains true 




between stays regard lean of pedal 
pressure. 

The problem Is that the pressure, 
transmitted from pedals to chain- 
wheel to chain to rear gears, pulls 
the rear wheel from the right side, 
forcing it to one side, You can Light- 
en solid axle nuts enough to lock the 
wheel in place, but quick- release 
wheels can move unless a spacer is 
put behind the left rear axle. You 
can buy such a spacer (if your bike 
does not have centering bolts in the 
rear dropouts as shown here) from 
any good bike store. Just fit it into 
the left rear dropout, tighten it 
down, pull the wheel all the way back 
until axle is snug against the sparer, 
align wheel between stays and tight- 
en the i| nick- release skewer ram. 



Just count the teeth 

/ am turn between the Simpler Pres- 
tige and the Cam in tynofa Valentino 
Erf ret derttillettrs. Which do yon rvv- 
o at m en d '? — Sa m Ch in , .Ye j r 1 T mk, 
Depends on what gear ratios you 
use. The Campagnolo Valentino |vx- 
tra at 12 ounces is heavier than the 
Simplex Prestige, However, the 
Campagnolo model handles rear 
gears up to 34 -tooth capacity while 
the Simplex goes only up to 2H teeth. 
The Campagnolo unit Is designed for 
wide-ratio gears (best for hilly ter- 
rain 1, while the Simplex handles 
only low to medium- ratio gears. 



Double-hitch cycling 

/ recently stnr two bicycles joined 
together, side by side. Do you know 
where / ran buy this type of rig ? — 
Lawrence H . Hath, Em mans. Pa. 

A kit of parts to attach two bi- 
cycles side by side in made hy Fox 
Enterprises, 2238 Fhillippi St., Sar- 
asota, Fla. 33581. Only one person 
steers, the other set of bars is fixed. 



Looking for a light 

I can't find a replacement bulb for 
the front light of my Miller gener- 
ator set. Can yon help? — Mitch Git- 
kind, Golden Valley, Minn. 

You need a six-volt, 0,5-amp. head- 
lamp, and any good bike store should 
have it in stock. Rear and front lights 
on the Miller are not interchange- 
able. and the rear lamp is p re fo- 
cused. 



Guide me to a guide 

/ recently purchased a Ctunpuynofu 
Naovo Record front demilleur. At 
my tnnil bike shop, J was told I'd 
hare to get a Campagnohi double ca- 
ble guide. Can you help me find one? 
— Scott. Do if g las, Omaha, j Web.. 

1 assume you mean the cable 
guide that goes on the down tube, lo- 
cated near the bottom bracket she!!- 
A 11 this bracket or cable guide does 
is guide the cable to the rear derail- 
leur and the front derailleur. Tf you 
can't find the Campagnolo guide, use 
the Rhi manner Sun Tou] - guide. * + * 
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POPULAR MECHANICS 




Makes Over $60.00 EXTRA 
a Week In His Spare Time 
Sharpening Shop! 

"My Belsaw Sharp-All made me 
an extra $3,500 last year. 

Now I am going full time. 

It's great to be your own boss," 

DAVID SWAHS0N- Utica, Michigan Jm 




* 5*6 

a* i^un. 



100% 



'WaxtvL 

to 



Wad to 
2uU 



*' T On Saturdays, my bis day. I take in $45 tu S.yts. 
Other days 1 average less, but I figure I rtjnke 
between $Sto St! per hour . . . and nofneLime* mure. 
I am presently enlarging my shop, and thank 
DELSaW and their fine equipment for making it 
possible. 

V. 0. .Vt-WW 

Wr<bfrl r A'drtfi Cnro/j'Nfl SflS.fJ 

■“'] was disabled by an accident while employed 
k an iron worker They declared me IflO^ dis- 
abled a nd eaid I'd never work again. I don't think 
I could work far anyone rise. bui I ptarird my 
sharpening business pari -time *nd now IYs turned 
into a fnlt-time job with Ituirr work than 1 earn do. - " 
Rtt Stage 

Tampa, Florida S36H 

■ rf | had dreamed of retiring fay years,, hut was 
afraid to quit my salaried job. I had never Oiled 
this type of equipment, but the Rkahf-Ae-L wm 
real easy to learn ] sharpened 30 Wades my first 
w«k — without advert rsunK at alt. Nnw. for the 
first time in my life, 1 ran say that I am content.” 
Faftit Cometiuf 
It'dfirtfflini, T*rax 



■"•ttought my KHaRt-Ai.l four years ago. and it 
has done everything (and m«rrt than you said it 
would. I never sharpened a in my life, hut 
when 1 had to unit my regular job, 1 knew | had 
to have something to do. Now | hair more work 
th>n I am able to do — I have many n* 1.00 
Bftws ahead tif frr i time." 

Frwsk Sartin 

Grmdrie w t W<uftiinot\m 



Let Belsaw prove 
YOU can do it. too! On our 

30-DAY FREE TRIAL 0FFEI 



C: 



) 

V" ' ' 




You risk nolhtng by accepting 
I n i s oMnr to how easily 

you can turn your spare time 
into big Cash Pro! its with your 

Own Complete Sharpening 
Shop. Ng selling . . . no pre- 
vious experience needed, Our 
famous Sharp- All and snow- 
how Insirgctfon Ee! you up to 
make S2Q0, tsCO, $700 a 
month CASH sharpening Saws, 
Knives. Seisaprg, Lawn mowers. 
Shop and Carden Tools „ , , 
all Culling edges. 



SEND FOR 
FREE FACTS! 

Our Free Book tell 
how to start a profit 
able, lifetime horn 
sharpening bus inn Hi 

how we help you grow 
how we’ll finance yen. 

BELSAW SHARP- ALL CO 
7151 Field Bldg. 

Kansas City, Mo, 04111 



l^^CUT ALONG DOTTED LINES . . , FOLD IN HALF . .SEAL AND MAIL 

No Stamp Needed- Mai! Today! 
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P 



No Obligation . . + Ho Salesman Will Call 



Please send my FREE copy of your boo 
"Lifetime Security" and full details o 
your 30-Day Free Trial Offer! 



HAMC 



F|O r ,f FPI'-r 



ADDRESS 

CITY STATE-ZIP. 



FOLD IN HALF HERE • FOLD IN HALF HERE 



*5Wo«* 



• ’"Just want to »y thanks for the very fine 
service that you give me. RuiingM i« getting 
buttiir nil thr Lime. On a part-time bnaii. I am 
averaging about (5.(Ki per hour.” 

Robert Barrett, Jr. 

H r , Springfield, Mass. OIOSS 



* 4,000 

alfcwt 



■ "Think thr world of my 5 HARP- ALL, Am now 
fhMsing about (4.00D a year part little, and hope 
to eapand shortly. Novi- doing work for I hr State 
of New York. Carrier Corp., and General Motors. H 

/.errniff Sftvrrtxajt 

E, Sytiifvvt, Htw York ISOS 7 



No Selling, No Inventory... Year Round 
Cash Profits and YOU Set The Hours I 



, I 


| FIRST CLASS ^ 

| «*MlT NO 1014 1 

1 cur mo- 


I BUSINESS REPLY MAIL t 

|| fVCJ P(»Hga Stamp N-ncmtsarv if Mxlvd in ll>P U-S jf 





Postage wift be paid by— 

BELSAW SHARP -ALL CO. 
715 J Field Building 
Kansas City, Missouri 64111 



MAIL THIS HANDY POSTAGE- 
PAID COUPON ENVELOPE... 
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IT’S HERE! FROM BELL 





A fascinating 
leam-at-home 
program tliat includes 
this new generation 
colorTV with 
digital features... 
you build 
it yourself! 



Yw* leam occupational skills in 
electronics through experiments 
and testing as you build a color 
television that’s ahead of its time! 

You've seen TV’s that swivel, TV’s 
with radios built in. TV’s small enough 
To stuff in it suitcase and TV s that have 
remote control 

But now comes a color television 
with features you vc never seen before, 
Features now possible as a result of the 
new applications of digital electronics 
--—features that make Bell & Howclfs 
25-inch diagonal color TV ahead of its 
time! You lcam about . . . 

Channel numbers [hat flash big and 
clear right on the screen. An on-screen 
digital dock that flashes the time in 
hours, minutes and seconds with just 
the push of a button. An automatic 
channel selector that you pre-set to skip 
over “dead” channels and go directly to 
the channels of your choice, 

And to insure highest quality per- 
formance, this TV has silent, all- 



You build this revolutionary 
Bell & Howell 25 diagonal color TV 
with amazing digital features! 
Mail the postage-free card loday 
far complete details, free! 



electronic tuni n g, * H s |at e-of- the-arf ’ 
integrated circuitry. Black Matrix 
picture tube for a brighter, sharper pic- 
ture and 1 00*3 solid-state chassis for 
longer lift and dependability. 



Perform fascinating 
experiments with the 
exclusive Ekdro-Lab 
electronics training system. 

It’s yours to build. 

Designed exclusively for our stu- 
dents, this Bell & Howell Electro- Lab' 



gives you up-to-date “tools of the trader 
including instruments you can use pro* 
ftsuonally after you finish die program. 

A digital multimeter that measures 
voltage, current and resistance and dis- 
plays its findings in big, clear numbers, 
Ear more readable than conventional 



“needle pointer" meters [hat require 
guesswork and mtertxetatian. 

Thi soiid-sktte “triggered sweep" oicit- 
Icicapt is a “must" for accurate analysis 
of digital circuitry. Includes DC wide- 
band vertical amplifier and ‘'triggered 
sweep” feamre to lock in signals for 
easier observation. 

The design console is a valuable de- 
vice for setting up and examining cir- 
cuits without soldering! Features 
patented modular connectors, AC 
power supply and transistorized dual 
range DC power supply. 







& HOWELL SCHOOLS! 



Build it 
yourself... 
the perfect way 
to discover the 
exciting field 
of digital 
electronics! 

It’s part of a complete 
leam-at-home program! 

Imagine spending your spare timer 
actually building your own 25-ineh 
diagonal color TV! Ifs » project you 
can work on right in your home. You' ll 
enjoy the challenge, ..exploring the 
new systems of digital circuitry and per- 
forming experiments to test what you 
lc am. 





Digital 
electronics is 
changing 
our lives! 



There’s a lot more to digital elec- 
tronics than just tlie numbers! 'Rue, 
that's what you see on mure and more 
products like digital calculators, docks 
r,™* «™tches. Bui behind the numbers 
fantastic technology iha^s 
creating higher standards of accuracy 
and dependability. The versatility of 
digital electronics has regun another 
industrial resolution. Its growth and 
applications are giving us new and bet- 
ter ways of doing things and spectacu- 
lar products, 




Mail card today 
for full details, free! 

Taken for vocational purposes, this 
program is approved by the state ap- 
proval agency for Veterans Benefits. 



Pick up occupational skills in 
electronics that could lead you in 
exciting new directions! 

Once you complete this lcam-at- 
home program from Bell & Howell 
Schools, you’ll have the specialized 
skills to service color TV’s plus the 
knowledge that you can apply to repair 
a variety of home electronics ctjuip- 
mcnL No better or more practical at- 
home training in electronics is avail- 
able anywherel 

These skills could Open up new op- 
portunities for you. Of course* no 
assurance of income opportunities can 
be offered Get the complete story on 
this exciting, 3eam-at~home program , . . 
the world's first color TV course em- 
ploying digital electronics technology! 



You'll twelve a special Lab Starter Kit 
with your first lesson so that you can 
get immediate "hands on” experience 
to help you better understand newly- 
learned electronics principles. Ijter* 
you’ll use your new knowledge and 
leam occupational skills as you build 
the color TV, You can take advantage 
of our toll-free phone-in assistance 
service throughout die program and 
also our in person "help sessions" held 
in 50 cities at various times throughout 
the year where you can “talk shop" with 
your instructors and fellow students. 



If card ltM b«n nam4 writ 

An f Jpciff-icj ffovpi 3/udy Sc/soat 
CtW H5HTUTE OF tECHnOLiOIJV 

Bell & Howell schools 

4UlB«lmori Chicago Mi noii60fiAI 



E1«C5M- 1 4b ill rqjnlmd (r*ieinirtc 
af ft* Kell & Htfwdt CtitflfSMij. 



There's no travelling to classes, no 
lectures to attend, and you don't have 
to give up your job or paycheck just 
because you want to get ahead. When 
you finish this Bell & Howell Schools 
program you’ll have learned new skills 
that could put you ahead of the field 
in electronic know-how! 



Yo<u need no prior electronics 
background! 



We start you off with the basics. 
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YVgrning ; The Surgeon General Has Determined 
That Cigarette Smoking h Dangerous loVour Health. 



Viceroy has fiill-lxxJied 
Flavor (hat doesn't flatten 
out. Always rich.,, always 
stTHxtfh... always exciting. 
Get a taste of Viceroy, 
Get a taste of excitement* 



Viceroy. Where excitement is now a taste, 



L 





QUESTIONS ANSWERED BY W. CLYDE LAMMEY 




HOMEOWNERS’ CLINIC 



'Alligatored' paint 

Faint an several xidintf hfKirds of my 
hutne W rather i badly cracked, or "nl- 
lif/atored," (it id I'm told / nr a smooth 
thin mil* fare with Sparkle, flow ttbnttf 
this?— Hubert Frey, Moline, IlL 

Uve done this and it did work very 
well, First, it's wise to sand the sur- 
face with it coarse abrasive o i id then 
wire-brush it hard so that you will 
provide a "tooth -1 for the apuckling 
compound. 

For best results, buy this fresh 
off the shelf, rather than use it after 
it has aged in the can. I Irtish Jill boose 
material, particularly dust, from the 
surface. Then knife the compound 
on, spread imd smooth it just a trifle 
above flush. Rand lightly when dry to 
bring the defects to a smooth, uni* 
form surface, 

Dust tbtJfniitfhly and ap]i1,v a M rw.t 
coat of paint, brush mg it nut uni- 
formly* Then follow with a second 
coat. 

The first coat may tend to lie 
absorbed unevenly and look spotty in 
oblique light; the second coat will 
cover. 



Dry-tipped maple leaves 

Late hint smnntcr I noticed that tip n 
of haven on one aide nf a $*ff ear-old 
maple, were dry and tiirtlirtft a dark 
color- just the tips, not the whole 
leaf. W hot canid he the caitse and 
what a honf d be done? — fid ward Day. 
Lanniufi, Mich. 

This might be due to JnHUflkienl 
me inti) re, but inasmuch as only one 
side of the tree appears to be af- 
fected, 1 would suspect the drift of a 
chemical herbicide from a rather dis- 
tant spraying. Under certain condi- 
tions. such a drift can travel for a 
considerable distance. Judging from 
your description, this a likely cause. 
I f mo, there's nothing you can do now, 
but permanent harm to the tree is 
unlikely. 



"Splicing' carpet 

My carpet dealer says that my room 
and o s mall, narrow hall tony are too 
wide for one standard width of car- 
pet and too narrow for the next 



Inrper width; and that he can sore 
me Money by splicinp an a strip to 
the required size, ('an he woke an 
in risible or nearly in risible splice? 
Hr insists he nr a. hut I'm doubt f til. 
—Benjamin Ord , Alton, til , 

Experienced carpet installers can 
splice, or patch, wall-to-wall carpet- 
ing in looped, sheared or shag tex- 
ture so skillfully that you'd never 
guess it had been done* I would as- 
sume the dealer is thinking about a 
saving of waste material as w r ell 
as money. 

The floor over which the carpet is 
to lie laid should lie in good condition, 
and you should insist that your deal- 
er re nail the floor all over to catch 
any developing squeaks while you 
have the chance, I'm also assuming 
that the left-over strip from the 
room is to be used to patch out the 
carpeting in the hallway, 



Stippling technique 

Few* at/n l remember script/ ft room 
With stippled walls, If was tr hcanti - 
fid Job, and I'd like to know bow it 
was done . The ftt/ntr or texture was 
fine spots, or dots, in a uniform pat- 
tern over a lighter base color. I know 
it's old-fashioned, hid fd like to do 
a room or two in this manner. Can 
!f on h ll ,n e h a w ? — Ro her t Ca 1 1 o n , 
Tulsa , Ohio. 

This whs jl common mode of dec- 
oration for painted walla in the ViUs 
and early Ida. Judging by your de- 
scription, it was done with a natural 
sponge* trimmed to form one flat 
face, which was dipped m unthlnned 
paint. Thin is tricky t hut if you Ye 
careful to avoid producing the spmtge 
pattern you can carry out the job 
neatly. It usually looks best when 
two or more colors that are just 
slightly different in value are used, 
with the lighter color treated as the 
background. 



Do you t \ qvb s home mffrntejiflrfe* or repair 
problem? Send ii jq Womeowfl*rs' Clinic, Pop- 
ular Mochamca, 22Y Wetff $ 7 th St . New Y or*, 
N,y, T 0019, Letters carmof be answered moU- 
vidualiy, but problems ot wide interest will 0& 
t^i’scasserf in this column , Fot more home re- 
pair end maintenance! help, get Phi's Home 
Car* Guide. J<M5 postpaid. S-ertd orderis to PM. 
Dept. HA 5 r Box 1014 , New York, N.Y. 10019 . 
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The “NEW LOOK” 

1975 

LAFAYETTE 

Radio Electronics 

CATALOG 




The ONLY Nationally Oislrib- 
uled Full-line Catalog with a 
Major Sbowing of the Newest 
NAME-BRAND electronics 
products tor 1975. 



D FREE C 



SEND TODAY 



SAVE on exclusive Lafayette 
Products plus MAJOR BRANDS 

’ Stern) and I Channel System* - T*(M! 
rqujprutn! ■ Car Stereo - CB iiuf Mam 
□■cji 1 ■ Police. Public SCFYiqe ftecemen 
- Ante MU h * Camera* - TV -pfl and Test 
equipment ■ Muscat I ns (rum SjiIs and 
Amplifier < BiiflKi ■electronic CjIchIj. 
(or* ■ SteuMv Syslrms ■ PLUS PARTS 
TUBES. UATTENliS, HARDWARE, MORE: 
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9Y BILL McKEOWN 



ALL OUTDOORS 




What will it cost? 



This coming: year in particular, the 
best bargains in recreation sire gn- 
irtg to be out in the free, fresh air. 
Equipment is groins up in quality— 
anti price — but there are still plenty 
of places to get. outdoor action, or re- 
laxation* at minima! cost. 

Best of the new season-stretchers 
are the improved cold-weather cloth- 
ing and gear now available. Pick 
carefully, and you can fit out for 
winter camping and sports during 
the months when facilities are less 
crowded and prices are lower. Ski, 
snowmobile and expedition wear, 
plus catalytic heaters* better tents* 
stoves, insulated containers and 
sleeping bags, are making outdoor 
weekends and vacations possible and 
comfortable any month of the year. 

Saving money outdoors starts with 
walking, and then moves up in mo- 
bility and price. Figure your bud- 
get and the time you have to spend. 
Then compare costs that follow: 



with frames run from about $20 to 
nearly $100, but note that a price is 
often quoted for pack or frame alone 
and matching up the two will boost 
the cost. A large pack* however, can 
hold enough food for a week plus 
sleeping bag (.$10 to nearly $300 de- 
pending on filling, quality and tem- 
perature range suitability) plus a 
small one-or-two-man pack-size tent 
that can range from a plastic tube 
for under $2 oil up to $200 for com- 
pact models of 2 to 10 pounds. 
Freeze-dried camping food is ex- 
pensive i what isn't? ) but is a worth- 
while lightweight convenience. Fig- 
ure you can pack up and go at first 
for $50 or under in equipment, ami 
then learn what more expensive 
items to invest in as you gain ex- 
perience and study other hikers' gear 
along the trail. Like other activities, 
you can save plenty if you find a 
place to rent and try backpacking 
essentials. You might eve n d i sri > ver 



you the weight and cost of the tent. 

Tenting, however, is the big bar- 
gain pastime outdoors this year, ami 
many families are finding that just 
a few vacation days away from res- 
taurants and motels can pay for a 
$150 10x1 5- foot model that has room 
to sleep 10 on five double-decker 
cols. Tents carried by car don't have 
to be as light, r hence expensive i as 
backpacker models. In cotton canvas 
they run $15 for a two-man un- 
screened mode! up to hundreds of 
pounds and dollars for enclosures 
for a big family or small circus. Buy 
a $5.95 campground guide telling 
where to pitch the tent and you're 
In business. 

Boat camping can cruise you in- 
expensively off the beaten track* and 
though a canoe, i alia table or skiff 
may coat $2 00-up fur a start or three 
times that for a sailboat, the wind 
and muscle power are free. For 
motoring, consider $HG0 a minimum 




Camping North « . . 

New cold-weather doming 
and gear make inexpensive 
winter vacations and 
tenling possible in snow. 



* , . camping South 

Fishing boats like (he new 
Chrysfer Funster can trail 
lo warmer waters,, convert 
wiih canvas imp a cruiser. 




You can hike, of course, in any 
rugged clothes and shoes when the 
weather is mild, but cieated shoes 
or boots at $20 to $80 are better 
when the going gets rugged. Snow- 
shoes will run about $20 to $60 with 
harness: figure touring skis will 
cost from just under $100 with boots 
and bindings on up and up. 

Rucksacks and day parks in canvas 
or nylon can start around $5 and 
go soaring up to $60 or more for 
imported models but can be useful 
on almost any nuting. Backpacks 

5? POPU LAR MFGHANlQl fr 



playing pack horse isn't your game. 

If letting a bike roll off the miles 
seems like a better way to go, you 
call find one for $50, or oil up to 
$1000 for a custom-built model. 
Wear your backpack, strap it onto a 
rack, or fit the gear into panniers 
and seat bags that cost $4 to $50. 
Send $10 to American Youth Hos- 
tels, Delaplane, Va*, 22025, fur a 
years membership, and you can 
overnight at their 4500 hostels 
around the world for $1.50 to $3 a 
night Staying in hostels will save 



for low-power boat and outboard 
afloat or trail bike ashore. 

One step beyond a car with tent 
in ihe trunk is the van conversion, a 
$5000-and-up package, or chooser a 
tent trailer at $500 to $3000, travel 
trailers up to S2 0.000, $500 cap cover 
or $1000-L]p slide-in camper for your 
pickup truck. And then there are 
the $7000 to $50,000 motor homes. 
But if that's a lot, there's still the 
rental route— or back to the bargain 
pleasures of hiking, 
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IMPORTANT NOTICE 
CONCERNING CERTAIN 
CELLULAR PLASTICS 
PRODUCTS 

The Federal Trade Commis- 
sion believes that certain 
cellular plastic products may 
present serious hazards in 
case of fire, If improperly used 
or allowed to remain exposed 
or unprotected, these products 
may burn rapidly in a fire and 
produce dense smoke and 
toxic gas. Some of these prod- 
ucts are polyurethane foam, 
polystyrene foam, polyvinyl 
chloride foam, ABS foam, cel- 
lulose acetate foam, epoxy 
foam, phenolic foam, polyethy- 
lene foam, polypropylene 
foam, urea foam, ionomer 
foam, silicone foam, and 
foamed latex. These products 
are sometimes used in building 
construction, particularly as 
insulation, and flexible foamed 
plastics of this type are some- 
times used in furniture. 

The Federal Trade Commis- 
sion believes that terms such 
as “non-burning, 11 "self-ex- 
tinguishing" or “non-combust- 
ible" do not accurately reflect 
the hazards that may be pre- 
sented by such products since 
in fires such products are not 
seif-extinguishing and will 
burn rapidly if not properly 
protected. 

You may have purchased these 
products from a building sup- 
ply store or from a contractor 
or applicator, or they may have 
been installed in the original 
construction of your home. If 
you are uncertain how to mini* 
mize risks that may result from 
the improper use of these 
products you should consult 
The Society of the Plastics 
Industry, Inc., or the manufac- 
turer, This Notice is distributed 
by The Society of the Piastres 
Industry, lne„ 250 Park Avenue, 
New York, New York 1 001 7, 
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Our 22nd year of service to the World's 
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A National Camera 

Infiesood, folorodo, IdliQ 



I Sends FREE copy ot the NC Flasher ^ 



I 



name 



address 



| ci *y 



| state 



up 



National Camera 
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SAVES GAS! 
REDUCES 
MAINTENANCE! 



& The Most Ad van ceil 
IGNITION SYSTEM. 

Never wears out or need s a ny Mai n tenants . 

£ 





Perfect Timing and Dwell never change! 

rue *ih»n dPTO-ELi CT RlC System ttm Bie Ppinlj 

and Condenses. taplttng ■hem wfti or dPTQ ELECTRONIC 
TRIGGER nsrng i Kh^EminiPfl Diode jnd F^ololransistp?. 
tomp’etflyflrafiiits Pfini and wipjr-arm "f ration" wear 
The only ' TftUE” Electronic ignition 1h»l ytm can Ihiv 
W wider SI DO Gmes 40-tirnK im;e T m n j Annj racy 

man any system Using ■ HMianctr fjresksr'Pdtfdsl 
UflUn Red ft PM SflH»lfiBr running (No timjfif] riuctualon 

as w«i Magnetic UnU| All SOHtJ-SfATF Cam^nsrds . 
UNAFFECTED by Ternpentlur®. Moislure. or V^atior 1 - 1 
Easier Start ng imfer any tondition ! increased Horsepower 
Spin® lugs lei 3 la lfl-l Longer . PE REE CT TI M liffi 

INCREASES Eng ne Efficiency #id Gas M ileage up Ip 
pays nor itself! Elinifutes ignition Tultnjpd tortvirl 

* Quick and Easy InltiHlfmr! 

A' Tfisltd artd Praven teFiaMHfy, 

Only *49 * SATISFACTION GUARANTEED! 

* Complete. *T¥£AR FACTOR V WARRANTY, 
(Stale Make. Year, Engine Siie) (Ctfir ftw add Tut 

• CON VEfll YOUR C-D ' UNJT TO SREAKERLE$5t 
Optd SlrclriC TRIGGER yN|T " ...Only ^4.95 

★ Send Posicard lor FREE BROCHURE Today. 

ALLISON AUTOMOTIVE CO. 

t 12E9- X. East EDNA PL, GQVINA.CAL41J2Z j 



do-it-yourself 
project ol your 




life- a Schober, Electronic Organ! 

You'll never reap q ■ en’ 1 * - 1 r*wa r J. more fun 
and proud accomplishment, mors ben&rit 
tor the whole l*m(ly. than by Itiemblihg 
your own Sehobur Elec! ramie Orflan. 

You need no knowledge of electronic*, 
woodwork or mutit. Schober'e complete kits 
and crystal -cl Oar instructions ahCiw you — 
whoever you ara. whatever your skill {or 
lack OF it) -*■ how to (urn the hundreds of 
quality parts Into ona of the worlds most 
beautiful. most music*! organ's, worth up to 
Twice Ihe cost ol the kit. 

Five superb models, with kil prices Irom 
SSF5 to around S2.3CO. each in authentic 
musical irntrumenl actually superior lu mosl 
you itt in stores. 

Join the thousands of Schofre# Organ 
builder-owners who live in every state of the 
Union, Qlten starting without technical or 
music skills, (hey have the lime or their lives 
-first ass* mitring, then i earning to play the 
modern King of Inslfumenta through our 
Superlative instructions and playing courses. 

Get the roil story FflEE by mailing |he 
coupon TODAY lor the big Schober color 
catalog, with ail the fascinating details! 



jTKp f/r/ic tfoi organ Cdrp,., Depl, FUJI | 
I « Writ Slat Street. New York, N Y. IBtKd j 

* □ Please send me Schober Organ Catalog. ^ 
■ □ Enclosed please Sind Jl.tJD for IJ.ifidh L.P. B 
1 record Ol Schober Organ music. 
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Pick up a 

MiniWinch 

for your 

Courier 




Warn has a new winch, made jusl for you 
With this ' equalizer ' you can go off ihe 
road ius[ hke (he big guys do and gel 
back saiely Want more details'* 

Write Dept OWil 




Warn Industries 

1 94 SO 68i n Ave 



Warn 
MiniWinch 

5 * Ken!. Wa Q8031 
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RICHARD PETTY says: 

“Want to really 
learn how to 
repair cars? 
Checkout NRI 
home training” 



Teg all itii* equip* 
ifiBrtC and more wun the NRl Manner Aulrrinorivr 
Courts ►nc-iuding nh« s. eKciirsive 

* “ N R I provides the m ost Ei!® ***** " lu * 1r » 1,,d 

up-to-date complete courses 

io Auto Mechanics I've ever seen* i Know iKc importance of a 

good mechanic, and the opportunities out there for trained men* That's 
why I'm glad to see home training like the two NRI courses It's a lot of 
training for a very few bucks, 



Save Gas,*. Save on Repair Bills. Nm Tune-Up Course wilt 
leach any homeowner all he needs to know* quickly, with hands-on experi- 
ence. The course includes 8 important service items* including a Dwelt 
Tachometer, Volt Amp Tester, anti Tune-Up Tool Kit. 



Become a Professional Mechanic, nri 's Master Automatic 

Technician Coarse gives you the essential training and diagnostic equip- 
ment to be a real pro. You get 10 pieces of auto service equipment, including 
a Dwell Tachometer, AC Power Timing Light* Volt-Amp Tester* Ignition* 
Analyser Scope and a complete set of tools. 



Train with the Leaders— NRI & McGraw-Hill* No other school 
has NHI's experience in home training, or McGraw-Hill's background in 
continuing education. Mail the coupon and check what they have to offer/ 1 
NRI AUTOMOTIVE DIVISION, 3939 Wisconsin Ave„ 

Washington, D.C* 200 If? 



RUSH FOR FREE CATALOG 
NO SALESMAN WILL CALL. 




HOW 

jirf! TMMBb 

t j MmjmQTlirE 
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NRI SCHOOLS 

McGrow- Hi|| Continuing FduCOlCHni Center 
393# Wisconsin Avenue). 

Washington. D C 2001* 
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Please send me your new Automotive Servicing Catalog, 
understand there is no obligation. 

1 am interested in Q Basic Q Master Course 

*9* 
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Approved tor Veterans Benefit QSend me tacts on Gl Bill. 

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 
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ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL j 
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Flotsllon Jacket I hat helps rescuers home In 
ts new Hoi rnsgwlt/ Radar jac Irom Vsxilar. 
Radar-reflective lining holds (n or reflects 
heal as waff. UsCG-approvetf; Si 23 . 







Crois- country racing Is tarpel of latasl John 
Peer? Snowmobile, Eho h i gh-perl Dr m n n ct) 

340 / S model. Ms ancrcasod base length allows 
the driver to Bil forward while running Lit top 
speed. Atom SI 750 , 




Travelers who liJitf to stay where lhpy are cn 
occasion should find Mooilo^'E new tilth-wheel 

Penthouse halier much Ip Ihglr liking. Two tip- 
our rooms provide an op-porlunriy tor iraller- 
park luxury living. 
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I am printing my message in a maga- 
zine, It may come to the attention of 
thousands of eyes. Bat of all thn-so 
thousands, only a few will have the 
vision to understand. Many may read; 
but of a thousand only you may have 
the intuition, the sensitivity, to under- 
stand that what 1 am writing may lie 
intended for you — may be the tide that 
shapes your destiny, which, taken at 
the crest, carries you to IbvcLh of inde- 
pendence beyond the dreams of avarice. 

Don "t misunderstand mo. There is 
no mysticism in this. I nm not speak- 
ing of occult tilings, of innumerable 
laws of nature that will sweep you to 
success without effort on your part- 
That sort of talk is rubbish! And any- 
one who tries to tell you that you can 
think your way to riches without effort 
is a false friend. I am loo much of a 
realist for that. And I hope you are, 

I hope you are the kind of man — if 
you have read this far— -who knows 
tliat anything worthwhile has to he 
earned! 1 hope you have learned that 
there is no reward without effort. If 
you have learned this, then you may he 
ready to take the nest step in the 
development of your karma— you may 
be roady to learn and tisu the secret I 
have to impart 

1 Have All The Money 1 Need 

In my own lift I hove gone beyond the need 
of money. I have it. J hjive gone beyond 
the need of Urdu. I hove tv™ businesses that 
pay me an income well above any amount 
I have need for, And, in addition, I have 
the satisfaction — the deep satisfaction — of 
knowing that J have pul more than three 
hundred other men in businesses of their 
OWTl. Since [ have no need for money, the 
greatest satisfaction I got from life is shar- 
ing ThV secret of personal independence 
with othera — seeing them achieve the samfl 
heights of happiness that have come into 
my own life. 

Please don’t misunderstand this state- 
ment. I am not a philanthropist. I believe 
that charity is something that no proud 
man will accept. I have never scon a man 
who wns worth his salt who would accept 
something for nothing. I have never met a 
highly successful man whom the world re- 
spected who did not sacrifice something to 



I’d like to give this to 
my fellow men... 



while I am still able to help! 



I was- young once, as you may be — 
today L am older. Not loo old to enjoy 
the fruits of my w ork, liul older in the 
fttfiise of being wiser. And once I was 
poor, desperately poor. Today almost 
any man ran stretch his income to 
make ends meet. Today, there are few 
w ho hunger for bread and shelter. IluL 
in my youth I knew the pinch uf pov- 
erty j | he emptiness of hunger; the cold 
stare of ihe creditor w ho w ould not take 
excuses for money. Today, all Ihut is 
past. And behind my city house, my 



summer home, my Cadillacs, my win- 
tec- Jung vacations and my sense of 
independence — behind all the wealth of 
cuhIi and deep inner satisfaction that 
l enjoy — there is one simple secret. It 
is this secret that 1 would like to impart 
to you. If you are satisfied with a hum- 
drum life of service to another master, 
torn this page now— read no more. If 
you are interested in a fuller life, free 
from bosses, free from worries, free 
from fears, read further. This message 
may be meant for you. 



By Victor B. Mason 



gain hEs position. And, imlcss you are will- 
ing to make at least hull the effort, I'm not 
interested in giving you a '"log Lip'- to the 
Achievement of your goal. Frankly, I'm 
going to charge you something for the 
secret T give you. Not a lot — but enough to 
make me believe thjsl you are ft little above 
the fellows who merely "wish" for success 
and are not willing to sacrifice something 
to get it. 

A Fascinating and Peculiar 
Business 

I have a falsi hcsa (hat is peculiar — one of 
my businesses. The unuatlAl thing About it 
is that it is needed in every little community 
throughout this country. But it is a buai- 
ncss that will never In- invaded by the Jj big 
fallows.’' It has to be handled on a local 
basts. No giant octopus can ever gobble up 
the whole thing. No hitf combine is ever 
going to destroy it. fl lh essentially a "one 
man" hlisine&is Hint can be operated with- 
out outside help. It is a business that is 
good Hummer and winter. It is n business 
that is growing each year. And, it is a busi- 
ness that CAP be Started on an investment 
HO small that it is within the reach of any- 
one who has a television net- But it liua 
nothing to do with television, 

Thu* business has another peculiarity. It 
can be started al home in spare time. No 
risk to present job. No risk to present in- 
come. And no need to let anyone else know 
you are "on your own.” It can be run as a 
spare time business for e litre, money. Or. 
as it grows to the point where it is paying 
more Hum your present salary, it CDUl bo 
expanded into a Tull time business— over- 
night. It can give you a sense of personal 
independence that will free you forever 
from the fear of Iny-olL loss of joh, depres- 
sions. or economic reverses. 

Are You Mechanically Inclined? 

While the operation of this business is 
partly automatic, it won’t rtin itself, if you 
are to use it lls a stepping .stone to inde- 
pendence, you must be able to work with 
your hands, use such tools as hammer and 
screw driver, and enjoy getting into a pair 
of blue jeans and rolling up ynur sleeves, 
But two hours a day of manual work will 
keep your “factory” running 24 hours turn- 
ing out fl product that has. a steady nnJ 



ready slhIc in every community, A half 
dollar spent for raw materials can bring 
you &ix. dollars in cash — six times a day. 

In this message I'm not going to try to 
tell you the entire story, There is not 
enough apace on this page, And, I am not 
nolng to ask you lo Spend a penny now to 
learn the secret. Ill send you nil the in- 
formation, free, If you ore interested in 
becoming independent, in becoming vour 
own boss, in knowing the sweet fruits of 
success ns I know them. Send ipe your 
name. That's all. Just your name. I won't 
ask you for a penny. Ill Send you all the 
information about one of the most fasci tint- 
ing businesses you can imagine, With these 
facts, you will make your own investigation. 
You will check up on conditions in vour 
neighborhood. You will weigh and imalvxe 
the whole prnpHjsition. Then, and then Only, 
if yem decide to take the neut step. III 
Allow you to invest Si 5 00. And even then, 
if you decide that your fifteen dollars has 
Iwc-n badly invested I’ll return it to you. 
Don't hesitate lo send VOur name. I have no 
salesmen. I will merely write you a long 
letter and Bend you complete facta about 
I he business I have found tn he so success . 
lul. After that, you make the decisions. 

Does Happiness Hang an Your 
Decision? 

Don't put (his off Jr may tie a coincidence 
that you are reading these words right now. 
Or. It may be a matter that is more deeply 
connEH-led with your destiny then either o( 
ns can Hay. There 1s only one thing certain: 
If you have read this far you are Interested 
in the kind or Independence I enjoy. And if 
that is true, then you must take the ncut 
step. No ration oil this advertisement. If 
you drnVt think enough of your future hap- 
piness and prosperity to write your nemo 
Oil ei postcard and mail it to me, forgot the 
whole thing. But if you think there ig a 
destiny that shapes mem's lives, send your 
name now. What I send you may convince 
you of the truth of this proverb. And what 
I send you will not coat a penny^ now dc at 
any other time. 

VECTOR B. MASON 

1512 Jarvis Ave., Suite M-2-EA 
CHICAGO, ILLINOIS 50425 
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itflds Tobnc-co Co 



Warning- The Surgeon General Has Determined 
Thar Cigarette Smoking Is Dangerous to Your Health, 



Some people smoke a brand for its image. 

*1 don’t. You can’t taste image. I smoke for taste. 
I smoke Winston. All Winston will eve$ give yoi 
is real taste. And real pleasure. For some of us, 
that’s enough. Winston is for real. 
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DO-IT-YOURSELF: 
THE BEST WAY 
TO BEAT INFLATION 



A s we start our seven ty-fourth year 
of publication. Popular 
I Mechanics goes to a bigger, 
better size. Bigger because a larger 
page makes possible more exciting 
illustrations and better presentation of 
drawings and plans. Better because 
PM will bean even more stimulating 
magazine both visually and in content, 
as our editors are eager to prove in the 
months ahead. 

T he new page size is good news 
for our advertisers, loo. because 
it lets them show their tools, 
trucks, boats, cameras, whaf-haue-you, 
bigger than ever 

A s we re sure you ' re a wa re . i reflation 
affects everybody— magazines 
I as well as people While 
improving our product, we've also 
been forced to raise the cover price a 
few cents more. Not because of the 
larger page size, but because increases 
in the cost of everything from printing, 
paper and postage to shoes for staff 
members' kids have made it necessary. 
We don't like it any more than you. 
but we believe that readers of PM 
know the facts of life about magazines. 
The cover price alone doesn't begin 
to pay for a magazine's costs, The 
support of both the reader 
and advertiser is needed to keep a 
magazine healthy and growing 



B ack in 1902, Henry Windsor, an 
Iowa-born editor, announced 
that he had a great idea fora 
magazine he'd cat I Popular Mechanics. 
Today that idea is sounder than the 
dollar for men who want to be 
independent, when they choose, of 
hard-to-get plumbers, carpenters, 
mechanics and repairmen PM puts 
if all together for anyone who wants 
t he sat i sf action of do i n g t he jo b or 
building the thing with his— or her— 
own hands. 



A s readers have found over the 
l years, PM pays for itself We 
I show you how to lick the 
problem and get better Quality at less 
cost by doing the job yourself. 
Nothing beats inflation better— as 
President Ford's citizens committees 



have lately discovered. Do-it-yourself 
is as in as blue denim these days. 
Writes a Ch i cago su bu rba niter 1 'At $10 
an hour for a carpenter, you soon learn 
hpw to do rough carpentry fn the 
months ahead we'll give you dozens of 
inflation beaters: How you can “add a 
room" with a handsome, freestanding 
room divider, , ..Amazing new ways to 
raise vegetables . . . . How to get the 
bigger, better home you want by 
remodeling, , . .How to lick the high 
cost of car and appliance repairs,... 

A way to build furniture you can afford 
from ready-made components .... 



M ore "living" u se from your baseme nt . 
Popular Mechanics isn't a luxury; it's 
a survival kit in these inflated times. 

B ut PM isn't all work; we'll show 
you how to put fun in your life, 
too, with things like a bar that 
folds out of a fireplace fin this issue); 
a tow glider you can fly without a pilot's 
license; a midget '“Indy" racer you can 
build that zips along atSSmph— and 
many more exciting projects to come. 

S o this issue marks a beginning. 

! The beginning of a new editorial 
format you'll find more useful, 
more attractive, more fascinating than 
ever before. The beginning of a bigger 
Popular Mechanics— a belter 
magazine than ever. 

—The Editors 
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Half-pints 
for higher 



Detroit's learning how to 
build cars that are big inside 
but small outside. Next month 
comes American Motors' Pacer™ 
then the shrink continues 
as GM and Ford roll with 
their smallest cars yet. 



by Bi IE Hartford auto editor 

and Robert Lund Detroit auto editor 




33 




Ford mini, shown above m profile) and front 
views, is conventional in its four-door 
configuration and will use interchangeable 
parts. A roadster model may also bo built. 



G^Mini is crisp with square wheel openings 
and low belt line. Doors extend into root 
lor improved entry and exit and roar-door 
glass swings out van -style. Car may have 
one door on driver’s side, iwo onr curb side. 
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tail wagging the dog — the smallest 
company in the business leading the 
way for the bigger fir run. 

According to Pacer’ a advance hill- 
ing, it's supposed to be the moat 
different-looking ear by a U.S. auto- 
maker since the which-way-is-it- 
headed Studebaker of the ID 4 Os. 
You've heard that before, of course, 
and you would have to be pretty cal- 
low car wise not to regard it with 
skepticism, Detroit's always claiming 
the coining of a new mechanical mes- 
siah. 

Pacer won't be much d Liferent 
from other cars mechanically, it will 
have a few new engineering wrinkles, 
but nothing spectacular. Hot it will 
look different. Guaranteed and dou- 
ble your money back. How different? 

Imagine yourself facing a long hill 
a half mile away. Stretched out in a 
line on the crest of the hill are all 
cars sold in the United States— home- 
growns and imports. It’s coming on 
twilight and you can see the cars in 
silhouette against the setting sun. 
The challenge is to name them. You 
would recognize YW's Beetle and 
American Motors' Gremlin, possibly 
two or three others. Beyond that, 
you would have it tough to tell the 
cars apart. Pacer will tie as dis- 
tinguishable as the Beetle, How 
different? Thai different. 

Before you get the idea this ia a 
teaser story connived by the company 
to whet your interest in Pacer, let 
me explain how I came by my infor- 
mation on the car. 

Kits about Pacer have been leak- 
ing out more than a year — some 
accurate, some cockeyed. Prior to 
this story, the company had con- 
firmed only three facta about the 
car: r 1 i l he name, (2) it will go on 
the line early in 1075, < 3 l AMC 
hopes to sell 60.000 to 60.000 copies 
during the 7f> model run. The com- 



Min bests — will they be a fad or the 
real thing? The only certainty is that 
they're on the way. 

American Motors' - Pacer will be 
small, but the cars from GM and Ford 
will be smaller still, That doesn't 
mean they won't be appealing — even 
exc i t i n g — a u t o m obi le$. 

From sources In engineering and 
styling within GM and Ford, illustrator 
Harry Bradley has drawn the Ford 
and "G-Mlm ' cars which could be on 
line as early as next year. The G-MIni 
has the dynamic, conlemporary styl- 
ing that has always characterized GM 
lines, and looks nothing like the 
Honda Civic which has been paving 
the way tor acceptance of mini-cars 
in the United States, 

On a wheelbase of 96 inches, the 
□-Mini should be from 145 to 155 
inches long, 63 to 65 inches wide, 49 
to 50 inches high and weigh around 



1700 pounds. The Ford will be similar, 
bul not as futuristic in its styling. 
Both cars will oiler water-cooled, 
overhead-cam, four-cylinder, Bans- 
verscly mounted front engines; front- 
wheel drive: and incorporate disc 
brakes, rack-and-pinion steering and 
other features consistent with good 
automotive engineering practices. 
They'll have to. By the lime they're 
m the showroom they'll be competing 
with the expertise of importers I ike 
Volkswagen, wiih its small and so- 
phisticated Rabbit, and nthor mini- 
models from abroad. 

Closer to the showroom is the AMC 
Pacer, The small-outside, big-inside 
new car from the underdog of U.S. 
automakers should turn heads when 
it's seen on the streets next month. 
Detroit Auto Editor. Sob Lund, has 
been following Project Pacer Bom the 
beginning and reports here. — B.H. 



T hirteen months ago, in November 
1973, an assist Hiit department 
head at American Motors heiul- 
ipi&rtersi in Detroit poked bis head 
in the eumjmny's design studios dur- 
ing a lunch break. There were four 
cars on the floor — a Pantera, a Jen- 
sen, a Citroen and a Something Else, 
“What's that?" naked the inter- 
loper, indicating the Something Else. 

"Our new car." a draftsman ex- 
plained. “Amigo." 

You 1 LI see the tar in late February 
or early March, liut it won't lie the 
Amigo or Concepts or Metro or 600 



other names AMU checked off before 
deciding to tall it the Pater. 

Pacer is American Motors' big Liet 
on the car of the future. Not the do- 
or-die car. The company won’t go 
out of business if Pacer flops. Ami 
GM, Ford and Chrysler won’t cave 
in if the car is a winner, Kut if Pacer 
is the zi tiger AMC expects it to Lie, 
the Kvg Three will feel it where it 
hurts — in the sales figures. If the 
figur es are really big. Pacer could 
influence the size and shape of 
American automobiles for 5 to 10 
years. That would be a case of the 



i 
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pany denies that any published 
photograph* or drawings of the car 
lire the real tiling, ‘Including the 
drawing Ftrp Mechanics published 
last August/' a company source de- 
clares, ‘"You made the howl too lung, 
the belt line too high and didn’t put 
in enough glass/' 

Late lust summer, AMC*x peppy 
president, William V. Luneburg. who 
runs the company like John Wayne 
playing trail boss in a western movie, 
issued an order to plug the leaks 
about Pacer, “I'll personally kick the 
rump of the next guy who talk a 
about this car to outsiders/* ie a 
rough translation of what he said. 

Mindful of Luneburg's reputation 
as Detroit's foremost rump-kicker, 
company officials reluctantly agreed 
to talk about the car in generalities, 
the concept behind it and the pro* 
I imi navies that led up to it— but no 
specifics before the company's nation- 
al press preview in January. I inter- 
viewed four AM C officials: Gerald C. 
Meyers, group v.p, in charge of 
AMC'a product line: Richard A. 
Teague, v.p. of styling; Frank 3. 
Hedge, v T p r of public relations, and 
Dale E, Dawkins, director of product 
planning. 

To flesh out what l learned from 
company people. I talked with AMC 
suppliers, the head of the spy-on- 
the-com petition department at an- 
other auto coin puny and a former 
AMC employee. 

The assistant department head 
who saw Pacer in November, 1973, 
is no longer with AMC, The parting 
was friendly and he is not out to 
bad-mouth the company. Here are 
his impressions of the ear i “I didn't 
tike it. Maybe I'd feel different if I 
drove it, but just looking at it, 1 
thought there was too much glass, 

“Try standing next to si dining 
room tabic top that's 30 or 35 inches 
off the door. If you're average size, 
the top will come just about at your 
groin. Now imagine everything above 
the top of the table is glass, Every- 
thing except the R pillar. You get a 
spooky feeling with that much glass. 

“About the other cars in the room 
—the Pantera, Jensen and Citroen — 
I couldn't sec where they borrowed 
much from other cars for Facer, It’s 
an original. If you go for a lot of 
visibility, Pacer will hzive more vis- 
ibility than any car- except a con- 
vertible." 

Sources outside the company con- 
firm that Facer will have more glass 
area than any standard production 
automobile, past or present; more 
than 5500 square inches — almost 
twice the glass in a Cadillac or 
Lincoln, 

“We didn't put in a lot of glass 
for the sake of using a lot of glass." 



says group v.p, Jerry Moyers. “We 
did it to give the driver a panoramic 
view of i he world around him/* 

Meyers is aware of the “spooky 
feeling" reaction to the greenhouse 
top on the car. "We did some re- 
search and found that about 12 per- 
cent of the people interviewed have 
some apprehension about being sur- 
rounded by glass. That's psycho- 
logical. There’s no danger. There's no 
engineering reason to be concerned 
about the amount of glass. Anyway, 
we still keep a steel platform over 
the driver's head, so there's nothing 
to fear/' 

In addition to having more glass 
than other cars. Facer will have 
another nothing-else-like-it feature. 



lf you go for a tot of 
visibility, Pacer wilt 
have more visibility 
than any other car 
except a convertible . 



The door on the passenger aide will 
be noticeably larger than that on the 
driver's side, i First-year production 
will be limited to a two-door hatch- 
back. but the company plans ad- 
ditional models later on.) 

“You don't want a big door on the 
driver's side," Meyers explains, “be- 
cause you bang the door getting in 
and out in parking lots, Rut you 
want the extra room on the pas- 
senger side, for loading and unload- 
ing and getting in the hack seat. 
You'll be able to walk in— not squirm 
In. actually walk in — oil the pas- 
senger side of Pacer. Passengers will 
lie able to get in the back seat with- 
out the occupant of the front seat 
getting out of the car/ 1 

AMC says Pacer will have the 
best forward visibility of any car 
an the road. In the early stages, the 
company considered building a cat 1 
without a hood. That didn't come 
off, but Pacer will have the next 
best thing- — an extremely abbrevi- 
ated hood with a rapid slope to the 
grille, 

“It's a completely different en- 
vironment when you sit In the car, 
front or back scat," says Dick 
Teague. “The glass and the short 
hood give you a feeling of spacious- 
ness you don't get in any other car. 
You don't realise you are in a sub- 
compact, It's a new page in the 
book.” 

Vast expanses of glass in yij\ auto- 
mobile usually lead to problems. 
Noise problems. Heat problems. "Heat 
getting in, getting out 

“Noise, no problem. Heat escaping. 



no problem/* Meyers replies. "Rut 
with all that glass we had to pay 
particular attention to getting heat 
out of the car. You do that by where 
you locate the air outlets, the size 
of the outlets, the number of outlets 
and the efficiency of the aircon- 
ditiuner and fan. Facer will have a 
cool-down system unparalleled in 
American automobiles," 

The company wouldn’t disclose 
dim ana ions of the car. Other sources 
say Facer will have a 100-inch wheel- 
liase and overall length of 172 to 
172.5 inches. Those numbers tie in 
with something AMC has confirmed 
— that Pacer will fall between Grem- 
lin and Hornet in size. Gremlin has 
a wheelbase of 06 inches, overall 
length of 170,3 inches. Hornet's 
wheelbase is 108 inches, overall 
length 187- 

“W hen we started on Pacer in 
1971/’ Meyers recalls, “we took the 
biggest car we had at the time, the 
Ambassador, We set a target for 
ourselves of getting that amount of 
apace in a very small car. Front-seat 
room, rear- seat room, legroom, hip 
room, shoulder room, We wanted the 
roominess of Ambassador in a car 
smaller than Hornet but no larger 
than Gremlin. We achieved that 
objects vo. 

“One reason Pacer will look, diff- 
erent than other czirs on Ihe road lx 
its width. It will be the first wide 
small car, w-i-ike," Meyers spetlM 
the word for emphasis, 

“I've referred to the car as a small 
ear, but 1 don't want to put that 
label on it. If you use interior di- 
mensions as a yardstick. Pacer could 
qualify as an intermediate, maybe eik 
a full-size car. It’s that roomy Inside. 
Rut if you go by wheel hose or overall 
length, you could call Et a compact 
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or su bcompuct. If you want to 
clarify the oar jji a partic ular group, 
go ahead- But we aren't going to 
box it in n narrow' compartment by 
hanging a label cm it, 

"It will be one buyer’s first car, 
another buyer'** second car/' 

Meyers a ays Pacer will have the 
hewt suspension system and be the 
most maneuverable small car made 
in the United States- 
On the .suspension system: “I've 
been with this company 12 years and 
this is the first time We've taken the 
clean-sheet’of- puper approach on 
front suspension. We didn’t have to. 
We could have faked It by using an 
existing system, tacking it under 
the car and slapping some sheet 
metal on top. We redesigned the 
t'Pivase turn to page 129) 




AMC Pacer- as illustrated below, can 
bo compared with the actual car to 
be introduced in showrooms next 
month. The lines of the car (originally 
shown with this Illustration on page 
90, Aug. 74 PM). could bo even more 
slarttmg with a greater amount of 
glass end a more sharply sloping 
hood. Pholos show the actual Pacer 
dash and full clay mock-up during 
preproduction stage of development. 
Pencil sketches and drawing al left 
show various approaches AMC made 
lo mini-cars before deciding on Pacer 
conliguration seen in concept below. 
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Faster, sleeker — and safer— the new 
models provide a wider choice of 
power options and accommodations. 

by Bill McKeown 

BOATING EDITOR 




F irst look at this year's new pleasure boats 

reveals better use of inside space, improved hull 
lines below the waterline and sleeked-up styling 
above. Popular bass boats feature built-in bait 
wells, gear lockers, comfortable pedestal seats; 
fishing tournaments now require that contestants’ 
craft do not use motors that exceed recommended 
horsepower ratings. More runabouts offer open 
foredeck a for additional seating. 

Many builders will include one or more small cabin 
models in their lines for overnighting, season- 
stretching and shelter during sudden showers. 
Traikrable hulk with eight-foot beams and lengths 
to about 25 feet sleep up to six, plus more in the 
cockpit under canvas. Almost any family with the 
money can find a dreamboat to fit this spring. 



Cuddy- cabin cruisers with outdrive or outboard 
power, like Wynne-designed Silverline Nanlucket 22 VC 
below, olfer (railerabie cabin-and-cockpit hull. 





Versatile bass boats provide 
speed out to the fishing hole, 
casting in cornier! and electric 
t roiling on a i rival.. GlaSlror's 
Beau Jack (above) handles both. 




■►Vaf * 





Opened -up foredeck can nearly double the seating in a runabout like Cruisers’ 
19-looJ Bowridsr Enduro, rated to 175 hp for outboards or 140 to 190 I/O power.. 





Tri-huM Bov/ rider, new 15-fooi Rally T53 from Mlrro Marine, has blue denim 
Jnlerfor, takes up lo 65-hp outboards. Boats Oktend into sun-lounger bunks. 






kCSEC 
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For liahing or family 

boating. Chrysier's 
ie-foot C-142 
Funster has options 
that include dinette 
table, a top and 
r i ,i I cut tame. 














;v.i£ 




Cruiser 22-Tooter. the Star- 
craft Chieftain Mark. IV. acted 
tike frisky runabout under test 
with QMC 1&S-hp siarndrive. 



Runabout w3(h doep-V null, the 
167 Volera Sport, one of 20 
Larson models, showed speed 
in tests with an CMC 170 l 0. 



A hull to handle choppy water. 
Crestliner Crusader 19 Right) 
has Jim Wynne deep-V design 
in 17 and 23-foot runabouts, top. 
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Props, jets and sails provide push 



With fuel more expensive and in shorter supply 
afloat and ashore, engine manufacturers are 
tuning their products for efficient performance, 
and a number of powercraft builders have added 
sailboats to their lines. New trends include a 
growing popularity for safe jet power in hulls 
used for skiers, divers and swimmers. Transom 
hoarding platforms and permanent stern steps and 
ladders are also an excellent aid for getting 
back aboard. Twin-hulled catamarans continue to 
be popular sailboats. High-performance models 
are fast—and fun. 




Waler-jet speeds to 60 mph came from new Avenger 105 
with new MerGruiset Jet 400 rated at 375 bp. 




Designed especially for jele to 455 hp, the CV-21 
Glastron /Carlson has padded suneJeck, swim platform. 




Fishing in high style is a feature of Checkmate's new 
Bassmate, a high-perlormahce model rated up to 120 hp. 





Recognize a 

Boston Whaler? 
This new Squall 9 
can take motor, 
pars and sail. 




Sailing speed of over 23 mph has been set 
by a Sol Cal- 18 in a 22 ■knot-breeze lest. 



Popular and recommended transom swimming 
platform is feature of new Giasspar V-212. 
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A new 
light on 
the 

legendary 



W ^9 



Artisl, writer, sculptor, 
anatomist, botanist, musician, 
engineer architect inventor 
— Leonardo da Vinci was alt 
these during a phenomenally 
"'■"' H, ^ H ive Ittetime. He 

near florenqe. Italy, 
died in 1519. 



I t takes h stretch "t’ the imugina- 
. tlon to appreciate the fact that 
the supreme artist wlm ] tainted the 
\hnitt Lina »ml i hr Lttnf was 

the mail who invented or improved 
the hall bearing, worm gear, bicycle 
rind other median ieal lnmiivjirp. 

If there eVet* Was any doubt about 
Leonardo da Vincis credential, 1 * as a 
mechanical nml engineering genius, 
it is dispelled by the evidence in two 
Long-lost ib Vinci notebooks, 

They vanished into idisriiritv sonic 
time after da Vine Vs, death in 1519, 
later turning up in the possess! mi of 
a sculptor who brought them to Ma- 
drid, where they finally entered the 
private rn I lection of King Philip V 
of Spain, At the beginning of the 
19th century, they were transferred 
to the National Library of Spain in 
Madrid, where — -as a result of a 
cataloguing error they disappeared 
again. They were rediscovered In the 
National Library in Lilb, 

The manuscripts — known as Cmh ,r 
A/r ttfritl 1 and f.Wer Mtt*h \\l tt -are 
making news Leva use they are now 
available in facsimile reproduction 
and English translation. They were 
recently published in five v< lumen by 
the McGraw-Hill think C’n. at $-1110 
■ £7 "0 for a limited edition L If those 
prices deter you, Mi-Craw- Hill also 
makes available Tfu l'n km>n'n Ltn- 
Hflcf/n, which puts da Vincrs work 
into historical perspective for the 
gene rul reader and sells for $311,95. 
It contains material front Thr Nfittrifi 
CtitlU-eH anil other da Vinci works*. 
The M adrift f Wires i manuscripts 1 
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ELEMENTS OF MACHINES 






Flywheels 




Votves 





Bearings and 
plummer blocks 






Springs 











I is readily apparent that 
he modern worm gear (photo) 
he same machine elemenl ttial 
.eonardp drew in his noleboQh 

leariy SCO years ago- 




Leonardo provided assembled and 
exploded view? of a machine lor 
hoisting heavy loads, He sketched 
many devices designed to hansel? 
reciprocating lo rotary motion. 



Ropes. belts and chains 



Levers and 

connecting rods 



Pump cylinders 
and pis ions 



Da Vinci's studies of hurl on 
led to design (lop) of Pali bearings 
conlained in ring-shaped 
race presaging development of 
modern set of ball bearings 
(above), Left; Drawings made 
by Leonardo in his study of 
basic elements of machines, 



Brakes 



Pulleys 



■Friction wheels 



Pins, axles, shells 



Click wheels 
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A method for bending wooden beams into 
arches wdhoul splitting their wood fibers is 
shown in the drawing (above). Leonardo's 
So tu lion was to notch Che beams. This 
method was used more than 300 years 
later lo build This wooden bridge ibetcwt 
n Switzerland. The close-up photograph 
al left shows how the notched timbers 
interlock. The budge. which crosses the 
Emmo River, is about 155 feet long and 
has a (oatt capacity of more than 40 tons. 

A larger bridge of simitar eonslreetion in 
Switzerland Spans nearly 200 feel. 
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These drawings are part gf 

Leonardo's friction studies. 

His accompanying notes are in 
"mirror" writing ; he habitually 
wrote from right to left. 



Looking tike a modem lathe, the 

machine at right was designed by 
Leonardo lor boring holes in 
logs. Adjustable chucks 
ensured log was centered. 



Leonardo conceived bicycle chain drive. 

according to scholars who attribute this 
sketch oF bicycle to young student of 
the master. Actual application of the 
drive was not to come until 1 9th century. 



corny from perhaps the most produc- 
tive period of Leonardo's life — from 
1491 to lfrQo, One concept developed 
during this period — and illustrated 
in Codex I — had to be reinvented in 
the 20th century by the Sperry Gyro- 
scope Co, “When we were developing 
our blind-flying gyro instruments in 
the lD2fis, we hail the problem of de- 
signing a ball bearing that would 
have absolutely no end play,” explains 
Preston Bassett, former Sperry pres- 
ident, “We thought we had an inno- 
vation with our conical pivot ball 
bearing, but it is a dead-ringer of da 
Vinci's sketch/' 

Similarly, the invention of the 
worm gear is credited to an 18th 
century English clockmaker named 
Bindley. But a drawing in Coder / 
shows that da Vinci had conceived 
the gear hundreds of years earlier. 

The Codex i is no mere compilation 
of diverse machines, but a systematic 
analysis of the concepts and elements 
of machines. Hundreds of years were 



to pass before French scholars were 
to produce a similar analysis in lay- 
ing the foundation for modern theo- 
ries of mechanics. 

Dr. Bern Dibner, a Norwalk, Conn,, 
industrialist and recognized expert 
on da Vinci, takes issue with scholars 
who maintain that Leonardo was 
primarily an artist who happened to 
be interested in things mechanical. 

Dr, Dibrttr asserts that Leonardo's 
main interest was mechanics and the 
physical world. "It is my contention 
that painting was an avocation/' says 
the scholar* "It even proved to be a 
distraction, because he reneged on 
any number of artistic commissions 
he was given/" * * * 
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I The Swedish liner Stockholm left her New York berlh 
shortly before noon on July 25, 1956. The 12, 165-tOn ship 
was bound for Copenhagen with some 360 passengers. 




2 The Stockholm's eaaibound course would take her into the 
busy summer shipping lanes. The Andrea Doria. bound fqr 
New York from Maly, was coming from opposite etirecllon, 





4 At 11:22 p.m., the Stockholm plowed into the starboard 
Side of The -Andrea Doris, ripping a hole ox ten dung from 
below the waterline up lo the mem deck. 



After hull section gave way (broken tines), nearly empty 
s larboard fuel tanks (gray lone) flooded, causing list. Then 
sea came in over bufkhead deck (gray) above tanks. 




The big lie da France (twin stacks) arrived early on morn- 
ing q! July 25, picking up 753 passengers from lifeboats 
shuttling between her and listing Andrea Dona. 



8 



Calm seas and lifting of the fog eased the rescue efforts. 
Many passengers were forced to slide down ropes into 
life boats, burning hands raw. Some fefJ and were injured. 
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Famous Headlines 




3 A heavy fog blanketed the ocean off the N+>w England coast. 
About 50 rrt las south of Nantucket Island, a ghastly Slack- 
hotm was. suddenly seen bearing dawn on the Andrea Dona 












V 












Kma i' 



Saw crumpled, Stockholm backed off. When inspection 
showed vessel was still seaworthy. Swedish ship stood 
by for rescue operation. Both smps sen! SOS messages 



Andrea Doria 
and 

Stockholm 
collide 

[ n the IK years since her sinking, the And yen 
Doria, tike the Titanic and Lunitariid, has 
become a legend. 

Named for a 16th-century Italian admiral, 
the mag ni Ike tit. 29,000-ton vessel was built in 
1951 nt a eoflt of $27 minion, Her walla were 
hung with fine paintings and silver plaques, 
and her salons were richly appointed. 

On her lawt trip, the Andre ti Dor in curried 
170!) passengers and crew. Her cargo manifest 
listed, in addition to nearly 1H(H) bags af mail, 
such items us eases of rare wines, crates of 
antiques and a licet of fine cars. 

At 12.165 tons and only 254 feci in length, 
the Sinckindot was a more modest ship. Jlnilt 
eight years before for the Scandinavia-United 
States run, she had a heavily reinforced bow 
far ice ^breaking in northern harbors. 

On the night of July 25, 1956, the two liners 
were moving through a blanket of fog a if the 
New Knglsmd coast, the Stockholm east bound 
and the Andrea Doria westbound, leas than a 
day from making port in New York. This was 
still the era of the ocean liner — before the 
jet had taken over international travel — and in 
summer the shipping lanes across the Atlantic 
were alive with ships. 

At 11:22 p*m., the Swedish and Italian 
liners collided at a point about 51) miles off 
Nantucket Island, According to passengers 




q The G97~fQQt Nner rolled on har side about S:3Q a m., min- 
^7 utes after captain had loft the ship, with, starboard rails 
under water and screws in tine air. The end was now near. 
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T reasure hunters dive to 



aboard both ships, the vessels sud- 
denly appeared && elu stern of 
lights emerging from the fog, 

A row of first-class cabins on 
the -Andrea Daria was demolished 
by the Stockholm's prow, A man 
from Brooklyn, N,Y. P staggered out 
of h bathroom to find that the cabin 
furnishings and his wife, who hud 
been reading in bed, had simply dis- 
appeared through a gaping hole. 
Others were more lucky, A 14- 
year-old girl had been scooped out of 
her bed by the Stockholm'* prow and 
was found injured but alive on the 
deck of the Swedish ship. 

The final casualty count showed 
45 persons dead or missing from the 
Awdrea Daria and 5 dead or missing 
from the Stockholm, 

When Capt. Guniiar Nordensnn 
had determined that the Stockholm 
was seaworthy, he dispatched life- 
boats, picking up 533 survivors be- 
fore heading back to New York, 

BOS messages brought a number 
of ships to the rescue. A U, S. mili- 
tary transport and a destroyer escort, 
at sea for gunnery practice, picked 
up nearly 250 survivors. Rut the ship 
that really capped the rescue effort 
was the He de F ranee. Headed east 
when the SOB arrived, she swung 
around and arrived at about l :30 
a.m., En time to rescue 753 persons. 

At 9:30 a r m,, July 26, Capt. Piero 
Calamai finally left the stricken ship, 
A Coast Guard cutter soon radioed a 
final report : ll S.S, Andrea Daria sank 
at 10:09 a.m." 

Responsibility for the collision re- 
mains something of a controversy. 
Both ships, it was claimed, had used 
radar to track each other. Why this 
precaution had failed was never sat- 
isfactorily explained. 

Capt, Nordenson, who was found 
blameless by his company, claimed 
that the Andrea Daria crew could 
not handle radar gear properly, 
Capt. Calamai charged that the 
Stockholm was traveling east in a 
westbound shipping lane and should 
have been farther south, 

Capt. Nordenson maintained that 
the Italian ship had made a last- 
minute panic turn right into the path 
of hia ship. The Italian skipper de- 
nied this but could offer no proof: 
the course- recorder equipment and 
graphs had gone down with his ship* 
Legal aspects of the controversy 
finally were resolved when both 
steamship lines agreed to end claims 
against each other for ship damage. 

The Stockholm is still afloat. After 
repairs, she returned to service. In 
1960+ she Was sold to Hast Germany 
and rechristened Vnlkerfreimdshaft, 
which means "friendship between 
people.” She now takes East Germans 
on cruises. * * * 



Sculptures, silver plaques 
and other valuables lured 
two young divers to the 
sunken ship, sure they could 
unlock her treasure chest. 



by Jack McKenney 

Pnoces bv the aulhof 

IJ uw would you like to go to the 
tl Doria, Jack?" The question 
came from Bob Holli?i, a diver friend 
and producer of documentary films, 
"My bags are packed," 1 Answered. 
1 had been on one expedition to the 
AwdVrn Do™ hack in 1968, when an 
unsuccessful salvage attempt was 
made. Over a period of three weeks, 
I had made but three dives, I was 
eager to try again. 

Bob explained that two young men 
in San Diego had founded a firm, 
called Saturation Systems, Inc,, and 
were planning to use a diving habitat 
in a new salvage effort. 

Both partners. Bob said, had im- 
pressive diving backgrounds. Twen- 
ty -seventy ear-old Don Rodocker was 
a N a vy-t rained diver and expert 
mechanic, having designed a heat- 
exchange system used on two record- 
setting dives, one to 1010 feet, He 
also had served as a consultant to 
Oceaneenmg International, Tnc-, one 
of the largest deep-diving companies. 




Chris DeLucchi was only 22 bat 
he'd already accomplished more than 
most men do in it lifetime. When he 
was only 13 he installed an under- 
water platform — a kind of mini- 
habitat — in Monterey Bay, and at 15 
designed and helped to manufacture 
underwater photographic equipment 
Later, in the Navy, Chris became a 
qualified diving supervisor and, in 
1972, established a new world's rec- 
ord — 945 feet— for a saturation dive 
In the open sea. 

Rodocker and DeBucchi had the 
qualifications, all right, but it re- 
mained to be seen if they could finally 
unlock the Andrea Doria treasure 
chest. 

A number of expeditions had at- 
tempted and faded. Some had 
brought np items of token value, but 
the majority of the treasure seekers 
had been forced to abandon the proj- 
ect because of weather and rough 
diving conditions. 

There remained aboard the ship 
valuable sculp lures, silver wall 

plaques and jewels. (The Andrea , 
Dona had boasted several jewelry 
shops,) There were vintage wines, 
probably still in good condition, and 
an estimated $1,100,000 in American 
and Italian currencies. No one had 
reached the first-class purser's safe 
since the sinking. 

Boh Hollis, 1 and the other members 
of the photo team — John Clark, Tim 




Author Jack McKenney (above) is editor 
of Skfo Diver magazine and an export 
underwater photographer. He began div- 
ing In Canada 20 years ago and spent 
three years as a diving program director 
in the Bahamas. His underwater movies 
have won gold medals in film competi- 
tions. Left: Don Rodocker (top) and Chris 
DeLucchi, organizers of the expedition. 
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the Andrea Doria 




A clutter oi gear covers deck 
of Narragansell (top, left), 
when ship became diving ten- 
der. ClockwLse. photos show 
divers trying to ssSvage sunk 
readying habitat prior Iq sub- 
mergence. and emerging from 
habitat after it was tethered to 
hull. Left, diver George Powell 
operates decompression cham- 
ber. Nexl photo shows habitAi 
being swung out from a dock 
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Don Rodocker cuts through huh mlo foy- 
i er area, purser’s safe is I oca tod. 

There were 2(5 people oil the expe- 
dition* In addition to back-up divers, 
boat vrew and diving tec bn it- tans, thv 
group also included Sue tie Lure hi 
ami Barbara Uodocker* wives of the 
two leaders, George Powell, a Navy 
master diver, wan in charge of the 
saturation diving system. 

For deep diving, a mixed -gas at- 
itiasphere oxygen and helium — must 
he umjd, As u general rule, diving 
with compressed air is limited to 
about 2dh feet. At greater depths, the 
diver i« apt to colter nitrogen mir- 
ctusts, which affects Ids ability to 
work and may even endanger his life, 
Hdtum has no narcotic effect. 

To be dnm efficiently, deep diving 
calls for a saturation system. This 



allows the diver ample bottom time 
and eliminates a long 1 decompress ion 
after each dive, lie rests hi a com- 
pression chamber in between dives 
and only decompresses ire turns tit 
surface air pressure \ after his div- 
ing stint <if days or weeks is over. 
Slow decompression is necessary to 
keep a man fmm being hit by the 
diving disability called the "bends." 

The term "saturation" refers to 
the diver’s tissues, which become 
saturated with an inert gas such as 
helium after he has spent a while in 
pressurized mixed-gas atmosphere. 



Kelly and ftemie Campoli- flew from 
Sim Francisco on July la* Ut73, ar- 
riving IT hours later at the seaport 
of Fairhaveu, Mass., which was to lie 
our base of operations. 



"Mother ge(s last inspection before she 
fS Submerged and Eolherad lo the hull. 



Dives were supervised Irom 
the Mam Control Comer van. 






'Wlother. 1 ' 1 our nickname for t ht* 
habitat. was t hi.- major component of 
the Hutu rat ion system designed by 
Chris and Don, A steel cylinder 12 p m 
feel I * h i j_T and in diameter, it would 
Ik? lowered ten the DurUi and tethered. 

The hubital is capable of support- 
ing three divers at a maximum depth 
of tintl feet fur 21 days. Aji entry 
hatch at the bottom provides an exit 
I'" the sea. 

An u mliil [eat from the support ship 
on tup can supply hot saltwater- -to 
warm the divers* suits- elect run I 
power, brent hi a# and metal-cutting 
puses. There are audio and video 
communications systems linking 
Mother with the support ship. I f all 
connections ivtth (hi- surface were 
severed, the habitat would be self- 
sustaining for at least five days. 

Of necessity, life in the habitat 
is rugged, the only comforts being 
two fold-down bunks, a toilet, a fond 
warmer and lights. 

Diving operation* aren't known fur 
their creature comforts. Our support 
vessel, though a fine ship, proved no 
exception, The Xtnraunu^tit was a 
fishing trawler, not a diving tender. 



.1 uM ilIkuie every square foot of 
usulih* deck apace on l.he .Vo 
ai It was occupied. The MCX' ' mum 
control centers a 7-by-S-f’nui van, 
housed electronic and valving equip- 
ment to monitor the saturation dive 
from topside, W'heri Chris and Don 
were saturated there would he a man 
Mat tuned in the van at all times to 
regulate and check on the gas flow, 
heating and power, and to remain in 
commit meat ion with the dicers. 

The (lock also held a big shark 
cngc, h compressor system for scrub- 
bing used gas fro in the divers, a 
welding unit and a boiler to supply 
the divers with hot Water. Also tak- 
ing up a considerable amount id 
space was a decompression chamber. 

During the week that we were pre- 
paring dockside, people would come 
down to the dock to .see what was 
going mi. One time a little old lady 
walked up to Hernie Campoli and 
George Powell during an infrequent 
work break and .said to George, "[>0 
you think you can get my sister’s 
rosary beads when you're down tfieiv 
on tile ship? She was on the Andrea 
rwut when it sank, you know, and it 
Would lue so nice if she could get 



them hack She was in cabin dbS and 
they’re in the drawer by her bed,*’ 

We left Pair haven on Sunday, July 
22, with Mother in tow behind the 
Xnt'rtiffttti$t 1 1 and we arriv ed over 
tlic florin the following day. Js took 
us about six hour* to locale the wreck 
and throw a grappling hook in. When 
it snagged. Tom Ingersul), aci ex- 
Navy salvage diving officer, and 1 
made 1 he first descent to identify and 
secure into the ship. 

We dove on compressed air, which 
limited us to about 21)0 feet. At about 
1 10 feet we expected to see the wreck 
come into view, hut at 160 feet nil 
we saw was a free swinging grap- 
pling hook. VV'r had lost our contact 
with the f hi tin. Lute that same day 
divers Don Guy and Tim Kelly man- 
aged In secure into the wreck. 

This experience was typical of the 
thing* we would run into. Problems 
with equipment delayed ns several 
times. We fin idly had Mother proper- 
ly moored mi the Dorm on Aug. 7. 

The diving proved formidable. It 
was deep — all of our working dives 
were between 150 and 200 feet, and 
in some cases dives were made to 230 
feet. Currents were treacherous and 
visibility was usually limited in 2u 
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Fireplace 
opens for 
party fun 

As a make-believe fireplace it's a 
beauty. As a fun center it’s a 
wow — alt in one space-saving unit. 




by Wayne C. Leckey, 

HOME AND SHOP ED I TO HI 



Colnr phrttiw R.dlk.ii 



W r hen you ask your friend^ ,J May T fix you a drink/' 
they won't believe their eyes when you walk up to 
this handsome colonial fireplace, swing open the bottom 
and lower the front. Suddenly it's no longer just a fire- 
place but an. exciting home bar nml entertainment center. 
Not only does it house all ths fixings for refreshments* 
but it contains a complete stereo and record system to put 
your guests in a festive party mouit. It’s a unique piece 
of furniture which masquerades as a realistic fireplace 
with electric 1 glow log, andirons and all, yet opens wide 
to serve a dual function, making it a real space saver 
perfect for apartment, or playroom use where every inch 
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of s puce may count. What’s more, 
U’.h nne fireplace you can take with 
you when you move. 

You'll fieri it lews di El! cult to build 
than it looks- The basic cabinet la a 
simple plywood structure that's fitted 
with a back and divided into com- 
partments to suit the mo of your 
particular audio components. If yours 
is a General Electric system, the 
compartment dimensions given for 
the speakers, changer and stereo re- 
ceiver can be followed exactly. Other- 
wise. you simply alter them, includ- 
ing the depth. 

The material you make it of de- 
pends on what you want to spend. 
Lumber-core plywood for the exposed 
surfaces gives the smoothest paint 
job, but it costs more than fir ply- 
wood, Likewise, the black * ' slate 1 ' 
laminate adds a realistic look to the 
hearth, but you can settle for a 
painted finish, The same can be said 
for the laminate on the bar counter; 
it makes a dandy surface that wipe* 
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1/4 x 3/4 x 4-3/8“ 
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up ]ikn a kitchen counter, but it adds 
to the overall cost. 

The apace between partitions A and 
B creates a storage compartment for 
record albums. The hearth a imply 
slides in place and is not fastened, 
and since the counter is flush with 
both speaker doors, the doors must 
be opened before the counter can be 
lowered, ]f you prefer to lie able to 
listen to records or stereo with the 
fireplace completely closed, slotted 
grill openings can be cut in the end 
members as indicated and the speak- 
ers placed so they face to the side. 
Plain butt joints (glued and 
nailed) are used for the most part in 
assembling the basic cabinet, the ex- 
ception being the back which tits in 
rabbets, and dividers A and 13 which 
are housed in dadoes cut in the un- 
derside of the top* Shelves C and D 
are loose-fitting and adjustable, and 
all plywood edges which are exposed 
are covered with paper-thin wood 
veneer tape, glued and trimmed, to 
hide the laminations and to make the 
parts appear as of solid stock. The 
top itself is surface-nailed to parti- 
tions A and 13 and to the ends of the 
cabinet Tf you prefer, you can attach 
the top with metal angle brackets 
placed on the underside, This method 
permits the top to be removed „ along 
with the counter, to lessen the overall 
weight of the fireplace when it conies 
> (Plea&e turn ia 




END VIEW 



hearth 



IN EACH END FOR 
SPEAKERS 



EinCfe and ttfillB phOtM; RotHMl D. gnfii 




Lifelike flickering flames of electric leg 
(plus andirons] from Seers add to overall 
realism of finished fireplace. 



Shoff returns of dOcr-brtck courses align 
and butt with courses applied io walls of 
1 1 re pit. Smell knobs assist opening doors. 
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Portable sailboat folds for toting 



Feeding beats aren t new, but this classy lutle 9-fool sailing 
dory promises to bo one OF the fastest to assemble and 
most versatile to operate. The 50-pgund Porta-Bote goes to- 
gether in minutes and collapses into a slim, flat, surtboard- 
liko package for easy car topping. Wish its sail removed, it 
becomes a rowboat for fishing, a small outboard or a cam- 
ouflage-covered floating duck blind lor hunters. Its skin is of 
lough, tear- res is tan I polypropylene with built-in foam flota- 
tion to prevent sinking. Assembly is merely a matter of un- 
folding two hinged halves and Inserting seals that act as 
spreaders (facing page), For sailing, there s a slip-on 
rudder and pivolud leoboaids lhat swing up out oF the way 
tor launching and beaching. S459 complete with sail rig. 
$279 without sad, K Enterprises-, Bo* 22$7, Menlo Park, 
Calif. 94025. 



'Dolphin 1 breathes for divers 



Snorlkelers afraid of duckir-t ‘he.! he,.-;! ■ 
too far below the surf at e and aeciden- 
tally getting an unexpected gulp o( water 
needn't worry with this nolo i Eu I swimming 
aid in the form of a friendly dolphin. The 
molded-plaStfc Moat Supports a long 
snorkel tube above the surface (facing 
page}, enoblin i a swimmer anderneatl 
tg move around freely without fear oi 
the tube a-ubmeiging. inFlataole air b 
Inside add exlra buoyancy to assure th 
the dolphin will siny elloal even d .1 
diver Inadvertently pulls down on n 
from below. With ihe a ■ bags def afed 
the dolphin can ,:iIbo be used ? jbm ■■ ■ 1 
as a steering aid lor divers v, ih u b ;■ 
gear (far right, facing pane!- lie. t ns nnd 
smooth gliding action arc said to help 
a diver do exciting jndgrwat j iquabat 
maneuvers like loops rolls and bank ng 
turns, $30.95 from Red Fin Water Spork 
Carp., Box 14DF3E:. W;l - 1 ■ ■ 1 ■ : ; I » n . Lj C 300-1 1 

ao POPULft; mechanics 







THE LATEST PRODUCTS AND DEVELOPMENTS 



Fast -act Ion tripod head 



Dial-a-food microwave oven 



Firs) micro-wave oven to have variable 
power settings, this new 1,2-cu-ft, 
M inula master adjusts Irom 65 to 650 
watts to provide flexible cooking for 
last roasllng, slow simmering, warm- 
ing. defrosting — whatever year needs, 
$469, Litton Industries. 400 Shelard 
Plaza S.. Minneapolis. Minn. 55426. 




For 1 olio wing fust action with a long 
telephoto tens or movie camera, this 
soring i Ike tripod head flexes In any 
direction. Unlike conventional heads, 
Flax-e-Pan has no handles or knobs, 
freeing both hands to hold and operate 
the camera. $3/95, Fluid Sculpture, 
Box 91659, Los Angeles, Calif. 90009. 
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Face-warming mask 



breathing icy cold winter air is easier 
with this mask tor skiing, snow mob ii mg 
and other outdoor activities. It protects 
nose and face from chill winds and 
raises the temperature of inhaled air 
lo a comfortable level. Reusable and 
washable, it comes In packs of three 
for about 32 at drug and sporting 
goods stores. 3M Co,. Box 336D0. St r 
Paul, Minn. 55133. 
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Brighter digital watch 



Numbers on this new digital watch 
are said to be easier to read in 
bright light because of a special 
diffusing lens that heightens con- 
trast and reduces wash-out. The 
Bowmar also features a time- to-* 
change- batteries indicator. Priced 
3225 to $295 depending on finish, 
Bowmar, 2355 West Williams 
Field Pd.. Chandler. Arte. @5224, 




Nibbling fool for many materials 



Cutting without deforming edges of cut. 
this nibbling fool shears material against 
two stationary jaws with a central mov- 
ing |aw, Cuts sheet metal, tubing, plas- 
tics; can start cut In center of panel with 
only a V^-inch hole. Tool is nickel- 
plated, has spring return and latch. Re- 
placeable jaws are hardened tool steel. 
St 3-85 plus shipping from Brookstone 
Co, r Peterborough, N.H. 034&S. 





Flying blueprint 



When Piper unveiled the first of its new eight-passenger 
corporate aircraft, the company decided to let prospective 
customers see exactly what they were getting. The entire 
plane is painted blue with white markings— just like a 
blueprint. The markings indicate Its internal structure, 
seating arrangement, door locations, cargo capacity and 
other features. The twin -turboprop Cheyenne cruises at 325 
mph, sells for about $570,005 — a pretty expensive blueprint. 



Ship do© s the splits 



This ship unloads its cargo fast The two halves of 
its hull just swing open like jaws, and out pour Its 
contents. The unusual cargo vessel is designed to 
dump sand, rock or earth directly into the water for 
easy building of dikes, breakwaters and land fills. Us 
hinged halves are each Sealed watertight and float 
when opened to keep the ship afloat. The vessel 
was built in Germany for a French construction firm. 
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Easy-on lira 'chains 



♦ 



You can put on these snow ■"chains’' without 
jacking up the car or crawling underneath to 
reach hard-to-get-at efasps on (he inside of 
(he wheel, Type shown in two lop photos 
below has springlike loops that snap around 
the lire and are tightened in place from out- 
side, It's made by the German firm of Zanetti 
Vertrieb, Postfach 201004, Hermann' Ltngg 
SlrassB 11, fl Munich 2, Germany. At bottom 
is similar device with three curved arms that 
clamp tightly around tire from outside. Made 
by A, Noble 4 Son,, ltd,, Adelaide. Australia. 






SKI 

LOCK 



All- in-one lock guards both 
skis and poles from theft 



The Increasing theft of valuable skis brings this protective locking 
device to keep your aquipmenl safe, It consists of a loop that binds 
skis and poles snugly together end an adjustable 4 -fool-long steel 
cable wish combination lock lhat can be secured to any rack, rail, 
post. Ires or other sturdy support. Celled Ski Lock, It can be used 
with any type of ski bindings without requiring the attachment of 
special lutings, For price end further information, write Master 
Lock Co.. 2600 North 32nd SI., Milwaukee, WIs. 5321 0. 




Folding bar and seats with thirst-provoking theme 




There’s no mistaking I he purpose of this folding furniture— bar, 
chair and bar stool ail carry (he Schlitz Beer trademark printed on 
their 10-o£. canvas fabric. All are available with either black or 
while frame. Bar carries list price of $105; director's chair, $28; 
bar stool. $45. All items fold flat for storage; bar weighs 44 pounds, 
chair and stool 13 and 19 pounds respectively. Also available with 
plain canvas or nylon fabric. For dealer location, write Gold Medal 
Folding Furniture Co„ 1700 Packard Ave., Racine, Wis< 53403. 



JANUARY 1975 



NOW 



Did you ever think you f d see an airplane fly on steam? 



Old-fash toned steam power may not be dead yet — ai least not 
according to the Swiss, The Swiss Air Force is now experiment* 
inn with si baits- powered booster jels for takeoff assisis that 
work much like our own JATO rockets except for two things — 
they cost practically nothing and are safer to handle. The 



super-heated steam jets, mo tinted under the fuselage, develop 
up to 8600 pounds of extra thrust lo help get a plane oft the 
ground fast where runways are shorl or loads are unusually 
heavy. The boosters are shown below being tested on a Swiss 
Mirage fighter (left) and a Pi la I us Turbo-Porter transport (right), 
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One way to got 
rid of pigeon a 



Most cities try to get rid qf pigeons, 
but not the French town gf Grigny, 
a Paris suburb. When a new square 
was first opened, architect Francois- 
Xavier Lalanne thought it looked 
tog bare. At his suggestion, giant 
20-fool- tall pigeon '“statues” wero 
erected as decorations, Now they're 
a major town attraction. They also 
serve (o scare away real pigeons 
that fly down to investigate, take 
one look at ihe monster replicas 
and flea rapidly, 
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Chilling aid for 
wine drinkers 



Wrap-around thermometer shows 
in Illuminated numbers exactly 
when a wine bottle hat been 
chilled ig the proper tempera- 
ture for serving, Wine-Temp 
principle Is based on heat-sensi- 
tive liquid crystal displays that 
indicate temperature in direct 
digital readouts, $5 with wine- 
serving guide, Robert Parker Re- 
search. Inc,, 6700 Sierra Lane, 
Dublin. Calif. 94586. Wall, desk, 
bath and other models available. 



Paddle-tennis court 
you build from a kll 



A sport with growing popularity is platform 
(or paddle) tennis, played outdoors year- 
round on wood courts. Because trie court 
measures 30 by 60 feet (ene-fourlh the size 
of a regulation tennis court), it can be in- 
stalled in locations where tennis would be 
otherwise impossible. Kite for platform tennis 
courts are now being marketed by Richard J, 
Reilly, Jr„ Inc., 96 Mill Plain Rd,, Danbury, 
Conn, 06810’. Prices aiarl under $9000; In- 
stallation Is also available. 










'Dummy' is no dummy 



You have to be awfully fast and agile to out- 
wit this karate expert — ha's an automated 
robot, Spring-loaded "arms” and ik !egs" are 
programmed to strike an attacker at random 
so he never knows where the blows are com- 
ing from, idea is to ward oft the robot’s 
blow? and still hit designated large! areas — 
only top karate masters can do it. The device 
Was developed as a training aid by Laser Dy- 
namics, Box 416, Somerville, N.J. 08676, 



Instant add-on 
bike power 
eases pedaling 



You can motorlie any standard 
bicycle with this handy clamp- 
on power pack. The 1 7-pound, 
1-hp engine attaches quickly 
to the handlebars and drives 
the front wheal through a fric- 
tion roller. It runs on gasoline 
or alcohol, gets up to 60 miles 
on its 1-quart fuel tank and 
produces speeds from 20 to 40 
mph, A self-shifting transmis- 
sion senses the approach of a 
grade and automatically down- 
shifts to provide added power 
for h I H-c limbing, Hike can be 
pedaled normally with or with- 
out power assist. Developed by 
makers of the famous Bensen 
Gyrocopter, Zip Powerpack is 
$198 from Bensen Aircraft Corp., 
BOX 2746, Raleigh, N, C. 27602, 





Paneling aid makes it 
a snap to locale cutouts 



If the hole you cut for a switch or outlet 
box in a sheet of panning is In the wrong 
place, that paneling is wasted. Panel Pal 
prevents such costly mistakes by making it 
easy to mark precise cutout locations. You 
place Panel Pal in outlet box, extend tapes 
to locations ol panel edges and lock them 
with thumbscrews (near left). Then you 
transfer tool to panel and mark for cutout 
(far left). Adapter included permits accurale 
location of pipe centers, too. $7.98, TooFco, 
lnc„ Box 40i6. San Angelo, Tex. 76901. 



Lightweight toilet lank 
that doesn’t sweat 



Of ABS plastic, this toilet tank Hooks 
like china, weighs just 6 pounds and 
won't sweat In even ihe stickiest 
weather. Called Thermo-Tank, It has 
an insulating liner that prevents con- 
densation, For a sleek appearance, a 
corner "flush tab” replaces the con- 
ventional lever. The lab mechanism is 
preassembled and preadjusted at the 
factory. In white, blue and gold from 
plumbing -supply dealers. Maker claims 
tank is easy to install. Uni versa t-R un-dle 
Corp,, Mew Caslie, Pa. 16103. 
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New way 
to build: 
Start at 
the top 



Building a skyscraper 
from the top down 
used Id be a joke 
among construction 
workers—buf nol any 
more. Now they're 
doing almost thal 
right now with this 
high-rise structure go- 
ing up — or down- 
in New York City- 
Each lloor is prefab- 
ricated on the ground, 
than Fitted into place 
by eight hydraulic 
jacks, Two steel -and- 
ean crete pillars serve 
as central supports 
and guides- Unusual 
method saves time 
and money by elimi- 
nating the need to 
haul men and materi- 
als up to high places, 
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Look, Ma, no bus driver! 



When British transportation experts tackled the prob- 
lem ol bus accidents caused by driver latigue. they 
came up with a unique solution — eliminate the driver. 
As a result, (hey now have a fully automated experi- 
mental driverless bus that follows a cable buried in 
Ihe road, Signals from the cable, plus an electronic 
detector on the from, control speed and braking and 
stop bus if an obstacle appears. How bus drivers will 
react to the idea is nos yes known, bur can be guessed, 



Clever metal 
sculptor: 
He's nuts 
about bolls 



tf ihose odds and ends in 
youf junk box seem worth- 
less, consider whal Leon- 
ard Metsha Can do with 
them using a little ingenuity 
and imagination. A retired 
California telephone repair- 
man, Melsha. fashions com- 
ic caricatures from nuts, 
bolts, springs, washers, 
wire, tubing, gears and 
ether bits of common hard- 
ware, His intricate crea- 
tions. each taking about 
40 hours to make, have 
won prizes at the Los 
Angeles County Fair and 
other art shows. At near 
right top. a fisherman hauls 
in a big one from an Ice- 
cube-tray boat: below, gym- 
nast performs gracefully. At 
far right top, two airmen 
prepare to take off in elec- 
Iric drill fitted with hinges 
for a la iff below, one of 
Melsha' s all-ilme favorites — 
a scuba diver with nippers 
made from old garter snaps. 
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Have snowmobiles grown up? 

Most criticized of sport machines, they 
now may be outgrowing their awkward age. 



by Bill McKeown 

OUTDOORS EDITOR 



T he snowmobile now soemw to be 
a machine coming of age^though 
there have been times when it ap- 
peared to have about as much chance 
as a snowball in a sauna. 

Still a teen-ager in the mass mar- 
ket and possibly the must Criticized 
vehicle ever invented, it K a loved only 
by the millions of people who have 
ridden one. 

Indoor types have called it noisy, 
unsafe, overpowered, undercon- 
t rolled, a gadget out to endanger 
people, fences, crops, wild animals, 



offer a wider variety of standard fea- 
tures, adjustments and options than 
ever. And are they better? Experi- 
enced snowmobilere will tel! you the 
machines have been fun to ride ever 
since they first appeared, and the 
latest models merely give more styl- 
ing, reliability, comfort, convenience 
and speed. Lights are now standard 
equipment for alt family machines, 
and night runs are a pleasant part 
of the sport. One model has even 
mounted the headlight on the handle- 
bars so that steering aims the beam. 




domestic tranquility and the environ- 
ment in general. All it had gning fur 
it was an ability to open up winter 
fun for riders all across the north- 
lands of the continent. 

Not that all criticisms have been 
answered, all abuses corrected, Snow- 
mos still hit trains, cars, trees anti 
holes in the ice, roar past quiet homes 
and trespass through private prop- 
erty. But it has been noticed that few 
machines get in trouble without a 
driver aboard, and considerable op- 
erator education has been coupled 
with engineering advances. Here are 
late developments. 

Mechanically, today's snowmobiles 



Electric starting, still optional on 
many models, seems to be becoming 
a desirable feature. Shock absorber* 
are also found as standard on many 
deluxe snowmns, and several com- 
panies are experimenting with foam 
padding in layers of varying resil- 
ience to form especially responsive 
seat upholstery. 

Refinements under the cowl include 
capacitive discharge (CD) ignition 
on many models, larger gas tanks, 
lighter chassis frames for more speed 
and better soft-snow running. High- 
powered models also offer free-air 
Cooling plus tuned carburetion and 
exhausts; several liquid -cooled and 



Speed over the mow is still 
one of the satisfactions of 
the sport, and models like 
this Harley- Davidson 440 can 
handle 60 mph. Racing has 
helped develop high-performance 
machines now in family use. 

f 
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rotary engines are options. Yamaha's 
autolube system that automatically 
adds a properly metered amount of 
oil into the gasoline being burned is 
a big convenience over the usual two- 
cycle premix routine. QMC, maker of 
the Evinrndc and Johnson machines, 
has Introduced a new accelerator 
pump with claims for a 58 percent 
increase in fuel consumption effi- 
ciency, Milea-per-gallon from modern 
snowmobiles seems to average about 
the same 10 to 25 miles delivered by 
cars. 

Today's machines are more stable, 
lighter footed and easier to steer. 
With age, the ski-steering linkage 
geometry has been improved, and 
wider stance of the skis has increased 
stability, A snowmn can stilt snap- 
roll out of a tight turn, but tower 
center of gravity and wide tracking 
( and more experienced drivers i make 
it less likely these days. Drive tracks 
now have more sophisticated dealing 
and are less likely to dig a hole while 
starting up in powder, spin out on ice 
or come apart on a trail far from 
home. 

Options now available from most 
manufacturers allow an experienced 
driver to match his smooth track or 
bumpy cross-country trail conditions 
to slide-rail or bogie wheel suspen- 
sion. Shock absorbers — some even ad- 
justable — are becoming standard on 
more deluxe machines. Handlebars 
can be obtained with adjustments, in 
positioning and shock dampening. 
Gearshifts and parking brakes are 
added extras. Kill switches, with lan- 
yard snapped to your clothing, will 
cut off ignition if you roll ulf your 
machine. 

All snowmobiles produced this year 
(half the brands that were around a 
couple years ago when snow condi- 
tions. fuel supplies and the economy 
were betters will also be about half 
as noisy eis earlier machines. This is 
progress for the sport — if not the 
sportsman, The sound of gutsy power 
is a rewarding part of many motor 
sports, and wc have never personalty 
talked with ;l driver who complained 
about the noise of bin machine. 

Twelve years ago, in the early Eiges 
of the sport, we remember removing 
mufflers from machines to be sure 
they'd have the horsepower to get us 
over the Continental Divide at the 
top of the Colorado Rockies on a mid- 
winter safari from Vail to Aspen. 
Then we bought ear plugs to block 
out the noise, but found them unnec- 
essary. Helmets and knit caps also 
moderate the sound volume, although 
tests show that u driver and passen- 
ger will hear up to four times more 
racket than a bystander 50 feet off to 
one side where legal measurements 
are made in decibels on the A scale. 

Bti 



Group activities have helped the sport outdistance Its growing pa ms. 
Organized open-country running gives clubs, like Evinrude owners 
above, a chance for action away from posted private property and 
critics of noise, Trail groomer towed by Ski-Doo Alpine (below) can 
be scheduled by clubs and communities to make trails comfortable and 
safe for crowds of drivers, keep them away from roads and tracKs. 



Bystanders and other non riders 
have been the problem. They find the 
noise of machines roaring by their 
houses, back Sots anti ski trails an- 
noying, and have used noise as a 
major complaint against the little 
vehicles. New laws and manufactur- 
ing improvements should silence that 
objection. The industry standard is 
82 <1 BA now; it will go down to 78 
dRA, as measured from 50 feet away 
across the snow, on Feb. 1. 

Other standards formulated by the 
Snowmobile Safety Certification 
Committee, an industry group made 
up of 13 of the 15 major snowmobile 
brands, will go into effect on the 
same date, and machines made from 
February on, which meet the new 
code, will carry a certification seal. 
Worthwhile requirements will in- 
clude headlights, tail and brake lights 
that meet S.A.R. standards of bright- 
ness, standardized control systems 
with the accelerator on the right and 



brake oil the left of any machine! you 
drive, plus a spring-loaded throttle 
and cable that won't freeze. 

Except for the track and sprocket 
system, all moving parts are to be 
shielded. Fuel tanks must withstand 
impact tests and a wide temperature 
range. Brakes must lock the track or 
stop the sled in 30 feet from a speed 
of 20 mph. Passenger handgrips 
most nut come off the machine with 
a 400-pound pull. 

Other worthwhile requirements are 
the 78 dRA sound-level standard, 
seats with "impact absorption charac- 
teristics" and an emergency engine- 
shutoff switch next to the throttle — 
though we have known drivers who 
have turned off the ignition key or 
pulled the kill plug switch in an 
emergency, but have never met one 
who used the emergency button, 

So mechanically, snowmobiles have 
aged into reliable vehicles. Manu- 
facturers and owners have become 
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much more responsible. Racing de- 
serves credit for rapid engineering 
advances — a role it still plays— but 
now industry and customers alike are 
working toward enlarging the areas 
where anowniobiling can be enjoyed. 
Early restrictions that banned the 
machines from many fields and for- 
ests threatened to stunt the growth 
of the sport. 

Now, instead of trying to share 
slopes with skiers and roads with 
cars, snowmobile™ have been form- 
ing clubs and organizing trail main- 
tenance groups that open new snow- 
sea pea to the sport. Our last count 
showed 578 trail locations across the 
United States and Canada north- 
lands, each offering one or more 
trails to total thousands of miles of 
driving adventure. Many communi- 
ties now service their trails w r ith 
grooming equipment that smooths 
rim, tops off moguls and levels the 
bone-jarring hummocks that can 
washboard a well-worn path. 

Safety records are also commend- 
able for a sport now totaling an es- 
timated 2 Vj -mill Ion machines ridden 
hy 8-million snowmobilers, Last 
year's 153 fatalities are slightly leas 
than the two previous winters despite 
increased usage. Credit should prob- 
ably go to driver education efforts 
by ma n u fact u. rers r clubs, communi- 
ties, states, news media and the Nsi- 
tional Safety Council, plus the much 
more extensive use of well-groomed 
trails. 

Insurance for machines and exten- 
sive manufacturer warranty are 
much more easy to find — sure signs 
of a maturing sport. Similar to a 
service for skiers, snowmobilers in 
New England can call toll-free ] -800- 
992-3619 in Connecticut and 1-800- 
243-5110 for the rest of New 
England, New Jersey, Pennsylvania, 
New York and Maryland for gnow- 
mobiling information and in some 
cases reservations, thanks to a plan 
sponsored by Bombardier Ski-Doo 
and Moto-Ski, 

Eor action on snow today, all it 
takes is a machine on a trailer, a call 
ahead, slid a drive to new snow trails 
—ready and waiting. * * * 

Versatile special-purpose and multi-use 
machines have been developed for many 
activities besides hot-rodding over 
cold snowdrifts. Snowmos open remote 
lakes lo ice fishermen (lop) farmers, 
utility linemen, country doctors, school 
children and many others. T Tailoring 
machines has popularised winter vaca- 
tion trips to snowmobile resorts, northern 
national parks. Recent compact design 
has also produced models like Polaris 
TC (left) that Is only 27 inches high 
with windshield lipped down, weighs 235 
pounds, claims full performance features 
but fits In standard station wagon. 

as 
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Is the Chunnel for real? 




DOUBLE DECK PASSENGER 
AND AUTO CARRIER 



For over 1 00 years the British and French 
have pJanned to link the two countries 
with a tunnel running under the English 
Channel. Digging was actually started— 
and abandoned— some 90 years ago. But 
now a new effort is under way. Or is it ? 



by J. A. Maxtone Graham 

O nly 22 miles of water separate 
England from the European 
continent. Each year, millions of 
people cross the English Channel 
and millions of tons of goods are 
shipped over it. It's safe to say 
that if 22 miles of water separated 
two such busy parts of the United 
States some kind of fixed link 
would have been provided at least 
50 years ago. 

But the way things stand, an 
Englishman bent on visiting the 
Continent is confronted by a be- 
wildering variety of travel meth- 



AIRTIGHT DOORS 
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SERVICE TUWNEl 



Proposed plan* calf for a Chunnel made up 
or three tunnels— two for trains and one 
from which the others could be serviced. 
Trains capafcue of carrying as many as. 260 
autos woufd shu Hie between England and 
Frarfce, making the run in some 35 mlnutas 
Total cost would be about $2 billion. 




ods, all expensive or inconvenient, or 
both* 

Crossing methods include: 

■ Walking; Tiring ami not available 
to the traveling public for the past 
7000 years* ever since the sea created 
the English Channel by eroding the 
land link, 

HI Swimming: First achieved by 

Capt, Matthew Webb in 1875. Can be 
accomplished in about 10 hours in 
certain states of tide and weather. 

■ Water skiing: Has everything to 
commend it except practicability. 

■ Balloon; Too dependent on wind 
direction. 

■ Boat: Numerous vessels ply be- 
tween various English ports and 
Dutch, Belgian, French, Spanish and 
Portuguese ports. It's a 90-minute 
crossing; you should book passage 
several months ahead and he ready 
to pay about $60 for a car and two 
passengers. Budget another dollar 
for seasick pills: Dover to Calais is 
one of the world's choppiest short 
crossings, 

■ Hovercraft: Unbelievably quick 
and noisy — 35 minutes and hundreds 
of decibels, and you are in France. 
Regarded as dangerous because half 
the world's maritime collisions occur 
in the Straits of Dover, 

■ Trains; You get into a special 
train <the Boat Train i at Victoria 
Station in London, and the train then 
chugs to Dover. There the train is 



rolled onto a boat with tracks on its 
deck and you can stay in your seat 
while the whole contraption lurches 
across to France. You reach Paris 
about seven hours after leaving 
London. 

* Airplanes: Believe it or not, for 
several years before hovercraft ser- 
vice came in, people used to put cars 
into airplanes to avoid other methods 
nf crossing the fhanncl, It was quick 
and efficient, but expensive. Trav- 
elers, while grateful for the service. 



Perfectly workable schemes 
for a dry channel crossing 
have been on paper for 
well over 100 years * , . 



couldn't help wondering why the 
engineering expertise of France and 
Britain couldn't contrive some cross- 
ing a couple of hundred feel down 
instead of thousands of feet up. 

It is now over 179 years since some 
better way of crossing seemed desir- 
able. Britons are splendid people in 
many ways — [ happen to be one my- 
self, so I know — and lead the world 
in all sorts {if specialities like inter- 
national finance, commodity broker- 
age* roof thatching and folk dancing. 
Unfortunately, Britons also seem to 



lead the world in procrastination. 

Perfectly workable achem&s for a 
dry channel crossing have been on 
paper for well over 100 years, but 
somehow or other events have always 
erupted, leading to a postponement. 
By the time the political, social or 
financial climate was once again 
favorable, the genius behind the 
scheme was dead, or he. or someone 
else, had thought of a better idea. 
Then just when firm parliamentary 
approval was shout to be given* 
the re' d be another crisis. 

Some kind of bridge or tunnel or 
combination of the two was pretty 
welt fixed up in, let me see, 1856, 
1870* 1881, 1907 and 1930, Ther^a 
a new plan in the works today, but 
we hear rumors that certain officials 
are having second thoughts about the 
wisdom of proceeding. 

If you care to examine a condensed 
history of the Channel Tunnel (or 
"Chun net,” because you can't say 
Channel Tunnel too often without 
your tongue getting twisted?, you’ll 
see what 1 mean. 

The first man in the field was a 
French mining engineer, Albert 
Mathieu, In 1802, he suggested to 
Napoleon that there ought to he a 
couple of 1 0-mile tunnels meeting on 
the Viirne Bank, a 30-foot shallow 
in mid-Channel. Varne Bank would 
be converted into an island and im- 
portant international port. It also 
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Some 90 ytiart ago, digging was actually started on the British 
side of the Channel. Above, officials examine entrance to an 
abandoned tunnel. Latest effort includes use of a huge 
machine (left, top) to bore through chalk beneath Channel. 
Business end ol the superborer dwarfs man inspecting it. 
Researcher (left) uses models of lunnel and trains for 
airflow studies. Opposite page: Print, published in France in 
1000s. shows grandiose scheme, including tunnel, for invading 
England. No wonder British generals have distrusted Channel. 



would permit the carriage horaea to 
come up for fresh air before con- 
tinuing their journey. Although 
Napoleon showed some faint interest, 
his main concern was plotting his 
next war against the British. The 
very next year, an Englishman called 
Mottray suggested the laying of a 
steel tube *m the floor of the Channel. 

There followed barren years, 
[luring which no one gave the matter 
another thought. Enter a Frenchman 
called Thome tie Gamond, who, dur- 
ing the next 40 years, was to have 
more marvelous trans-Chap nd ideas 
than all other inventors put together. 
In 1H3(J, his first year of production, 
tie Gamond produced plans for four 
different kinds of bridges. 

No one paid much attention to 
these schemes, except an eccentric 
French doctor named Proapes' Pay- 
erne. Payerne studied de Gamond’s 
plans, discarded them as useless, and 
came up with specifications for an 
“undersea railway/* Prefabricated 
blocks on the seabed would first form 
a causeway, as much as 200 feet 
down. Upon this, more blocks would 
form a simple tunnel. The Work 
would be per formed by men In div- 
ing bells, devices which, as it hap- 
pened, Dr. Payerne had just in- 
vented. 



De Gamond , clearly scared at the 
entry of a dangerous rival, hastily 
produced a viaduct whose granite 
arches were to carry 400 tubular 
steel spans. 

The very next year, however, de 
Gamond drafted plans for a circular- 
sectioned railway tunnel, lit by gas, 
carrying two rail tracks. The French 
Emperor was impressed and showed 
it to a committee, i This was the first 
of many thousands of committees 



One idee: Airshafts that 
would appear on the surface 
as turreted Gothic towers 
with flags and pennants. 



that would become involved in Chan- 
nel schemes within the next cen- 
tury,) The committee approved, as 
did the British, who offered their 
cooperation. 

Then, a couple of years later, an 
Italian named Orsini tried to assas- 
sinate the French Emperor. France 
went to war against Italy, Britain’s 
ally. The result: The plana svere 
scrapped. 

While de Gamond took an eight- 



year rest, others came to the fore. 
Due chap proposed an anchored steel 
tube that would limit midway be- 
tween the Channel's surface and 
bottom. Another fellow was even 
more creative; his idea involved a 
tunnel resting un the seabed and 
ventilated at intervals by air s ha f. a 
that would appear on the surface as 
turreted Gothic towers decorated 
with flags and pennants, 

By ISG6, de Gamond was hard at 
It again. Moreover, he heard that a 
distinguished English engineer, Wil- 
liam Low, was also working on a 
plan. Creating the first of many 
collaborations, amalgamations and 
syndicates in Chunnel history, de 
Gamond and Low got together to 
produce a “Master Flan," which was 
exhibited in Paris and approved by 
the Emperor, Everyone liked it on 
both sides of the water ; work could 
have started at any time. Then, in 
1870, France and Prussia went to 
war. As was to happen many times 
In the future, If there was the 
slightest excuse to defer the Chunnel, 
the Chunnel would he deferred. 

In the interval, one John Hawk- 
shaw produced an entirely different 
plan for a tunnel, and the Channel 
Tunnel Co. was formed to support 

{Phase turn fo page 134) 
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Service tips for the ’75 cars 



by Alex Walordy 



the maze of emission gadgets 
J_ and the miles of vacuum lines 
that crisscross .your engine compart- 
ment, something new has been added, 
— the catalytic converter. It is sup- 
posed to be a service-free item for 
50,000 miles or until tt fails, which- 
ever happens first. Hot exhaust gas 
travels through the catalytic con- 
verter over a large surface area 
coated with platinum palladium 
alloy. This provides the proper set- 
ting for combining carbon monoxides 
(CO) and hydrocarbons I HC) with 
oxygen from the air. The extra air 
is supplied to the exhaust manifold 
by the same type of air pump ami 
plumbing in previous model years. 

For n small $150 initiation fee, 
included in the raised U>7r> prices, 
the catalytic converter allows you to 
meet emissions specs. However* any 
chemical reaction that oxidizes HC 
mid CO also produces heat. As a re- 
sult, the exhaust may be coming into 
the converter at GOO* or flOO* F., hut 
it will leave at a higher temperature. 
To cope with these high temper- 
atures, the exhaust pipe and the con- 
verter housing are made of stainless 
steel. 

The CM converter carries insula' 
tion both on tup and on the bottom 
and the insulation, in turn, is en- 
closed in an outer housing, Tf this 
outer housing is dented or ripped, 
you don't have to replace the entire 
converter. There will be a service 
housing to fit the bottom of the con- 
verter. Chrysler converters will not 
have any insulation, but there will 
be a small expanded metal section 
under the converter “to keep from 
starting grass fires.' 1 Neither will 
Ford converters have any insulation. 
On models which have a heat shield 
between the converter and the floor 
pan, there will be no heat sensor. 
Models that don't have the heat 
shield will have a heat sensor in the 
floor pan, just above the converter. 
If the temperature gets too high, a 
vacuum -controlled valve will dump 
into the atmosphere the air normally 
supplied by Therm actor pump to the 
exhaust manifold:. This shuts off 
most of the oxygen supply, stops the 
converter reaction and keeps your 
carpet from smoking! 

Several things can destroy a con- 
verter. If you have one or more 
plugs not firing, raw fuel will be 




Breakerle&a. system on GM cars has spe- 
cial plate on distributor to hold wires. To 
remove it you release two retainer straps. 




Carbon-Up center in distributor Is used to 
make spark and ohmmeter checks since 
coil is packaged in the distributor cap. 



burned in the converter, giving off 
excess heat. Failure tests have been 
run at the Rig Three by shutting off 
the engine while under full power 
and with the catalyst at high temper- 
ature. The sudden mass-delivery of 
gn burned hydrocarbons melts the 
catalyst, like cutting it with a torch, 
The same would happen with an 
intermittent engine disconnect* es- 
pecially when it happens under full 
power, Sections of failed converters 
show them in very beautiful con- 
figurations like stalactites in a 
cavern, or just melted in a blob. 

Another source of converter fail- 
ure is contamination caused by 
leaded fuel, Chrysler engineering 
feels that it is not the lead but some 
of the scavenging compounds that 
cause the damage, If you use a tank- 
ful of leaded fuel in an emergency 
and then follow up with unleaded 
fuel, the converter will regain at 
least part of its original efficiency. 
Repeating the process several times 
will reduce the efficiency even more, 
though each time there will be some 
recovery. There is no way tt) make 
an inadvertent mistake in the choice 




Catalytic converter looks like muffJoi, In 
place undo; a car, it is surrounded with 
special insulaiion or a heat shield. 




Long, central traction arm used on Monza 
2+2 must be disconnected before you 
can remove the roar axle or transmission. 



of fuel, since the filler neck of the 
gas tank has a deliberate obstruction 
hi keep a regular fuel nozzle from 
being inserted. In a panic situation 
ymi could use a funnel, 

Ford and Chrysler have sealed 
catalytic converters on which no 
service is possible other than replace- 
ment, GM bus a catalytic converter 
which is filled with small spherical 
cylindrical pellets, depending on the 
model, and there is a large access 
plug at the bottom of the converter. 
The service procedure, as outlined to 
me by a Pontiac engineer, is to con- 
nect a vacuum cleaner to the tailpipe 
and install n special vibrator under 
the catalytic converter housing. 

Turn on the cleaner* remove the 
plug, add a tatch bag and turn on 
the vibrator* You can now switch 
off the cleaner and the pellets win 
start falling out into a small collec- 
tion bag. When no more pellets come 
out, you are ready to switch on the 
vacuum cleaner and let the converter 
draw in a fresh fill of pellets. The 
combined vibrator and vacuum action 
packs them in. 

If the pellet bed has melted down 
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Servicing of GM alternator is easy- Three 
large lie bolts hold It together, Diode heal 
sink and regulator ere easily replaced, 




Regulator chock la quick; Insert screw- 
driver through opening to ground regula- 
tor toad alternator's maximum output. 



through overheating, you would still 
have to replace the converter. Since 
this procedure takes an hour, you 
wonder if anybody will bother to 
follow it p rather than just replace the 
unit. 

Checking emissions on a 75 with 
converter requires a new procedure* 
The conventional approach would tie 
to use an 1IC and CO meter. How- 
ever, the converter cleans up the 
emissions, so it becomes difficult to 
second-guess whether the engine 
setting is correct or whether the con- 
verter is doing more than its share 
of the work. Chrysler solves the 
problem by providing an access plug 
ahead of the converter. This allows 
setting the carburetor according to 
the actual engine CO reading. 

Ford uses a special connection at 
the entrance to the air cleaner to 
introduce a metered amount of pro- 
pane, This Is equivalent to enriching 
the air/ fuel mixture. If the engine 
picks up between 15 and 60 rpm, the 
setting is correct, If engine speed 
picks up less than 15 rpm, you were 
running rich and should lean out. 
You can probably sail through any 




Seal-belt Interlock circuit Is so complex 
Chrysler has sped pi troubleshooting 
[ester. Check is hard for do-it-yourselfer. 




I nit rumen t panel on Chrysler Corp. cars 
is accessible without dropping steering 
post. Handy fuse box is swing -down type. 



road check with Hying colon* by aim* 
ply going to the leanest adjustment, 
using a Ueh, 

I ltd dentally, if you pull up for a 
road check, and let the engine idle, 
wo that the converter stay* hot, the 
numbers will be better. 

For years, exhaust heat-riser 
valves were controlled by a thermo- 
static spring that never really did 
the job. For one thing, it was an 
uphill fight to keep the valve from 
sticking, either open or shut The 
purpose of the heat-riser valve is 
to force exhaust through a heat -riser 
passage in the intake manifold, to 
insure a quick warm-up. 

For 75. this has all been solved 
through a new valve. Actually it is 
the self-same old heat-riser valve, 
but it is now operated by a vacuum 
motor. The positive mechanical 
action should prevent sticking and 
give a more positive on-off action. 
When the engine is cold the vacuum 
supply is on and the valve closes. 
When the engine warms up the 
vacuum supply cuts off and the valve 
ojwns. 

On Chevrolets, oil temperature 



controls the vacuum supply. This 
insures that all of the engine is 
thoroughly warmed up rather than 
just the radiator. Using a vacuum 
motor is costly but offers a very 
positive control that promises to be 
very trouble free. There is no adjust- 
ment for the new exhaust crossover 
valve, but you can free the exhaust 
heat-riser shafts quite readily with 
some common spray cleaners and you 
can lube them with graphite. You 
can check exhaust crossover valve 
operation by applying manifold 
vacuum directly. If it doesn't close 
all the way, warm-up will be slow. 
If it sticks closed, you are likely to 
run into detonation and a power loss 
at the top end. 

Ford offers a pair of new car- 
buretors that represent a basic ad- 
vance in the state of the art. The 
engine demands a richer mixture to 
run well at the top end; this enrich- 
ment is usually provided by a power 
system which senses manifold vac- 
uum. At full power, manifold vac- 
uum is reduced and the power valve 
allows a set of metering rods to rise 
up in a jet. Since the metering rod 
is tapered, fuel flow increases, 

Two problems affect the accuracy 
of the system -production tolerances 
and the advent of the exhaust gas 
recirculation tEGRi valve. As you 
first open the throttle, especially if 
you do so very slightly, the EGR 
valve opens, exhaust gas enters the 
intake manifold, and part of the 
vacuum is killed. The power system 
now reads this false signal and en- 
riches the mixture. Also, accurate 
metering depends on holding the cor- 
rect spring pressure, hanger height, 
and rod Hiper values. The stack up 
of tolerances was acceptable a few 
years ago, but can't pass current 
standards. 

For 75, instead of controlling fuel 
directly, Ford uses the metering rods 
to control the she of the high-speed 
air bleed. These air bleeds are used 
on all carburetors to emulsify the 
fuel i break it up into minute par- 
ticles! and to control full power fuel 
delivery. In effect, they limit the 
suction available at the main jet to 
pull out fuel. The Ford system uses 
a rod with a reverse taper to reduce 
the amount of air coming in through 
those air bleeds as a means of enrich- 
ing the carburetor under full power. 
Ford also has added an overriding 
throttle linkage which keeps the 
metering rod from rising too far* 
Thus, the EGR valve cannot fool 
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Flexible noses and tails reduce damage 
cost, eliminate smalt-nick problem. Tney 
are easily replaced by do-it-yourselters. 



Kigh- speed fuel control in Ford carbu- 
retors regulates high-speed air rather than 
fuel flow, provides much finer control. 




the carburetor into thinking it i* 
under full power, tiniest* the throttle 
reaches sufficient opening. The high- 
speed air- bleed control is* several 
times* leas sens Stive than direct fuel 
metering, so the same production 
tolerances give a much finer control. 

To cut down on the Inordinately 
expensive testa EPA require* for 
each engine family {even a carbu- 
retor change counts art an engine 
family}. Ford simplified its engine 
lineup by using four barrels only on 
it« big 4B0 and 400 engines. Two 
barrels are uaed on the Mol and M02 
engine*. Both two and four-barrel 
carb* benefit from the new metering 
system* The only adjustment not 
used previously ia a setting for 
hanger height of the metering rods. 

If you are having cold- start and 
stalling problems, the vacuum control 
on the choke pull-down should be set 
so the choke cannot open ns far. To 
adjust It, find a small cover with 
three retaining screws at the side of 
the choke housing. Remove the Allen 
screw at the center, tighten the 
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Thermaelor dump valve in Ford cars is 
vacuum actuated, acts to cut oxygen sup- 
ply to catalytic converter If overheating. 



Exhaust gat re ci rental ion (EGR) system 
uses vacuum-operated valve that adjusts 
to throttle setting, closes at full ihroltie, 




center adju « ting acre w a bit, reinstall 
the Allen cover plug and test the 
engine. If* best to do this adjust- 
ment when the engine in cold. Thin, 
by the way, is not factory procedure, 
but it should work very nicely. 

All carmaker* now have electronic 
ignition straight across the board. 
All have gone to ignition system* of 
a type that provide* more voltage 
and more spark duration; in other 
word*, more energy released at the 
plug to fire those lean mixture*. 
Chrysler, first with electronic igni- 
tion on a production basis several 
year* ago, ha* a small black box, a 
conventional-looking coil and a dis- 
tributor with a single magnetic pick- 
up, 

GM'ft new distributor is one on 
which it had a one-year production 
experience at Oldsmobile, Ruiek and 
Cadillac. You cun tell it by the huge 
distributor cap designed to space 
out the wire terminals, and by the 
fact that the coil ia built into the 
top of the distributor cap on all 
engine* except the Six, which didn't 



have room for it. Individual plug 
wire* no longer go into towers of 
the distributor cap; they engage 
straight posts which shed water 
rather than trap it. To reach the 
wire, uusnap the retainer. This gives 
access to the coil and its retaining 
screws* To check for coil spark, the 
distributor cap must be removed. 
You can then use a test lead against 
the center terminal of the cap. GM 
technicians are very resfwsctful of 
the voltages involved — "after the 
first time you are zapped, you re- 
member.™ 

The white plastic module with all 
the electronics s* inside the dis- 
tributor. There is a multiprong con- 
nector with lead* for the coil and the 
sending units, a* well as a tach con- 
nection. GM provide* a set of values 
for different ohmmeter reading* that 
allow checks for continuity or short* 
in the coil and in the sending unit, 
Because of higher voltage and energy 
levels the conventional 7-mm ignition 
wire ha* been replaced with IS -mm 
wore. The higher voltage* allow much 
lower sparkplug gaps. At GM, they 
vary from division to division and 
range between .040 and .080- in,, 
more than double the conventional 
plug gap. 

Ford 1 * ignition unit was first pro- 
duction tented on a Murk IV. You 
do not have to set an air gap at the 
sending unit, since it is built in* 
The new coil wire connector is a one- 
piece item that makes it impossible 
for the terminals to loosen or fall 
off, or for that matter, to reverse 
polarity. There is a shortened trouble 
procedure over and above that used 
at dealerships. Generally, you should 
get a small signal of around two 
volts from any of the sending units 
when the engine is cranked over and 
you should compare coil ohm meter 
value* to those given in the shop 
manual, 

Bob Raray of Chrysler heads an 
engineering development area con- 
cerned with transforming service 
from a craft into a science, Chrys- 
ler maintain* the product l* now 
too sophisticated for the average 
do-it-yourselfer and he ha* really no 
way of checking a space-age device 
like an ignition seat-belt interlock 
with its built-in logic circuit, or an 
electronic voltage regulator. In fact, 
the mechanic in a dealership wan'd 
also be u bit beyond his depth, if it 
weren't for the instrument* that 
Chrysler is now making mandatory 
for all its service operations. For in- 
stance, the seat-belt interlock is 
checked by plugging into the contra] 
module and to the connector leading 
from it. Turn a dial and little lights 
blink a.s the unit self-test*. It then 

( Pid'i $0 Jjj.r.n I'fi 1 30} 
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don’t be his! 

Why invite burglars when a small investment 
in locks, alarms, hardware and time installing them 
can pay off in security and peace of mind? 



Art FiW L. Want 




FBI statistics show rapid crime rise— 
10 three homes burglarized per min- 
ute. with day thefts the rndsl common. 



by Ivan Berger 

ELECTRONICS EDITOR 

I t's not your fault that burglars 
hit n home every 20 seconds. But 
if a burglar hits your home instead 
of the one next door, you probably 
helped invite him there. 

“ Burglars look for what we call 
‘targets of opportunity* — eaay pick- 
ings," says Detective Jon Inz&laeo of 
New York City’s Police Crime Pre- 
vention Squad. "They're not out for 
hard work, or they'd be working. 
And despite their line of work, 
they're cowards, avoiding risk as 
much as they can. So the more trou- 
ble you can give a burglar, and the 



more obvious that trouble is, the 
more likely he is to go somewhere 
else." 

Sending the burglar somewhere 
else isn't too hard, either. Locks, 
alarms and common sense are all you 
need — and all but the common sense 
are widely available and easy to in- 
stall. 

‘'Burglars hate noise, light or any- 
thing else that can call attention to 
them," says Detective Inzataco. So an 
alarm can, scare off a burglar when 
he’s just started work — and knowing 
there's an alarm can do it even before 



Three ways to protect your home electronically 




Combination soft-contained alarm and patio latch made by 3M 
Corp costs $26, protects enhance that's often no glee ted by 
homeowners {but mol by burglars). Self-contained alarms are 
cheapest type, not necessarily the best or most convenient 



Motion -detector triggers 
alarm if It* wave held 
should be disturbed by a 
moving burglar — Or a 
pel. This is easiest type 
alarm to install; most 
cover a room at a time; 
intruder usually must be 
in house before It wilt 
go oft. Cost is moderate. 



Perimeter alarms give burglary warnings at as many 
parts or openings of the house as you like, can warn of 
other problems, too. ‘■'Wireless'' types install easily. 
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Double-cylinder lock* can'! be opened by a burglar 
breaking through the glass panes of a door. 



Window gates — strong but ugly 
- — -help keep tools and ladders locked in 
your garage where a burglar can't use them. 



Light* at door* help you Identify aller-dark callers, 
and expose night burglars working on your locks. 



Alarm bell under eaves is visible — but inaccessible 
— deterrent. Flashing light draws extra attention. 



Patio door* deserve adequate locks, too. This 
pin-type Is good, but a key lock is even better. 
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Fire alarms belong In halls near bed- 
rooms for max I mum lifesaving uae. 




Alarm sensor above door (riggers when 
door opens. Peephole reveals callers. 



Basement windows should be locked, 
should nol be screened by bushes. 



Lock sc para le from doorknob Is saf- 
er; alarm sticker warns off thieves. 



he's started. If he's still not scared 
off. the alarm can summon help to 
stop him. 

Yet even alarms, the moat sophis- 
ticated defense in your heme security 
arsenal, are easy to buy and install 
yourself — and comparatively inex- 
pensive, too. (Systems that will pro- 
tect eight doors and windows — and 
give fire warnings as well— are avail- 
able for as little as $100 in ready-to- 
inetall form.) 

There are three basic types of 
alarms ; self-contained unite that pro- 
tect a single door or window, mot ion- 
sensing types that cover a single 
room or area, and perimeter types 
that can cover every critical point 
about your home. 

The single-entry, self-contained 
type is a small box containing a bat- 
tery, horn or siren, and some kind of 
triggering device; you fit one to each 
door or window that you want to pro- 
tect. Some, in fact, are combined 
with door or window locks — a bar- 
gain only if both the lock and alarm 
are top quality. 

Self-contained entry alarms are 
the least expensive alarms you can 
buy, and are easy to install: Alarm/ 
lock combinations usually install in 
the sitme hole a normal rim-lock 1 * 
cylinder would use, and door alarms 
usually require no keyhole (a delay 
let* you get in and turn them off)< 

But these small alarms aren't very 
loud — enough to warn anyone at home 
and possibly in the next apartment, 
but not enough to carry down a noisy 
block. And with everything right 
where the burglar is, they're vulner- 
able to any thief who can keep cool 
enough to silence them, (Obviously, 
solid construction is a must.) Cheap 
as they are, their cost mounts rapidly 
aa the number of doors and windows 
covered increases; in a big house, it 
could quickly approach the cost of 
more sophisticated systems^— and 
you'd still have to check and set each 
alarm individually every time you 
left the house. 

Motion-sensing alarms can be even 
easier to install: Just set a self-con- 
tained motion-sensor in an incon- 
spicuous corner of the room you want 
to protect, turn it on, and leave the 
room in the few seconds before the 
alarm sets itself. After that, any 
motion within the alarm's area first 
turns on a light (to frighten a thief, 
and to remind you to shut it off when 
you come in), then squawks its head 
off seconds later. Motion-sensor* vary 
from $70 to $600, some self-contained 
with built-in horns or sirens, others 
triggering remote indoor or outdoor 
warnings, with satellites monitoring 
other rooms. 

Motion-sensor alarm* fill the room 
with a pattern of waves (usually 






Alarms — a sophisticated defense 



MMMH1 

















Magnetic sensor (riggers when win- 
dow is opened- Extra magnet lets 
you open il 2-3 inches for veniiiation. 
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Trap switch — here guarding 
an airconditioning unit — (rig- 
gers when siring pulls tab out. 




Foil rape breaks If ihe window's broken, set- 
ling off alarm. Plunger of tamper switch on 
the alii releases if the window is opened. 




Mercury switch Installed on basement top -hinged 
window sounds alarm when window Is opened 
bo that liquid wets boih switch contacts at once, 




Guild switch hidden in door 
Or window fra mo has ta- 
pered plunger that sets off 
alarm as door or window is 
opened. Wiring is invisible. 




Panic button can trip alarm from 
bed or front door. Soma alarms have 
separate, always-on panic circuits. 























Alarm bell or siren should ba mounted where It's 
conspicuous, easy to hear, but inaccessible to 
burglars- Tamper switches In box trigger alarm 
if box lid is opened or box Is pried from wall. 




Prei»ure-een*itlve mat twitch 
should go where burglars are 
almost sure lo tread on them, 
as In this entrance hall. 




Several outfit* are sold for do-it- 
yourself installation. Eico system 
shown is about $1 SO, givas separate 
fire and burglary warnings. Master 
Lock has a similar system and Heath 
makes bu I Id-lt-y ourself kits. 
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Fir© warning 
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Fir* de lectors come ]n severe f types. 



for connection to perimeter systems as 
- well as for self-contained use. This 
Pyr-A-Larm Guardion is a seif-contained 
ion I rat ion detector type priced at $70 r 

^ 



DETECTORS AND THE FOUR STAGES OF FIRE 
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ultrasonic, in home models), and 
sense the frequency shifts when the 
waves are reflected back by moving 
objects (just as car horns shift pitch 
when traveling toward or away from 
you ) , 

Older ultrasonics could be trig- 
gered by flapping drapes; more mod- 
ern units are immune to this, but will 
be set off by pets within their cover- 
age areas— or family members going 
for a midnight snack, The ultrasonic 
signals could annoy dogs, too. 

"Motion -sensors are called ‘intru- 
sion alarms’,” says Mel Katz, security 
consultant of New York's Electro- 
Dyne Security Corp, ” because they 
don't go off till someone’s intruded. 
Perimeter and door alarms go off as 
soon as the openings they protect are 
breached. Not that intrusion alarms 
aren’t useful — they’re just not our 
first recommendation for homo use," 

But they are excellent if one room 
requires special protection (because 
of valuables stored there >* and for 
relatively untraffkked rooms, such as 
outbuildings or garages. There are 
12-volt models for use in boats or 
campers. 

Pros like Katz usually recommend 
the perimeter alarm — and not just 
because they make money installing 
them. Perimeter systems have a cen- 
trat control box triggered by a net- 
work of alarm sensors throughout a 
house and, in turn, setting off bells or 
other warnings where needed. (Some 
systems, though, combine control and 
bell in one box,) 

Perimeter systems do the most 
complete overall job — they can cover 
every door and window, check for in- 
truders inside the house, warn you of 
Are* even call the police if no one's 
home. They can also warn if your 
freezer’s molting or your pipes are 
freezing, and if anyone falls into 
your pooh 



Overall, the cost is high ($100 Up 
for do-it-yourself systems, $300 up to 
the thousands if professionally in- 
stalled); but when you average the 
cost over the number of points pro- 
tected, it's a bargain. 

■Their versatility — and the fact 
that they’re usually hooked to a good, 
loud, remote bell or siren — make pe- 
rimeter systems more effective says 
Katz. "But it's even more significant 
that they make it easier for you to 
use them more effectively.'* 

That's because they're centrally 
controlled. You're more likely to set 
one alarm w r hen you leave the house 
than to check and set one for every 
opening. And most perimeter systems 
arc "supervised” ; They tell you if 
you’ve left a door or window open 
(though not whether you left it 
closed but unlocked). You're also 
more likely to check and replace one 
battery than several, and the better 
systems use a buttery only for a 
back-up, otherwise running on u.c. 

Most such systems are "hard- 
wired ” with direct connections from 
sensors (which come in a wide va- 
riety — see page 100) to the central 
control. But there are also ''carrier” 
systems, whose sensors send signals 
to the control panel through your 
home's a.c, wiring, and RF wireless 
typos, which send brief radio signals 
to the control box when breached. 

Both RF and carrier systems are 
easier to install than hard-wired 
types. But carrier systems won't 
work if your a.c. current goes off ; 
and RF types, which cost more, 
aren't "supervised,” because their 
sensors signal only when a door or 
window opens — so they can’t tell you 
one’s already open when you turn 
them on. However, RF systems can 
be set to go off in a nearby neighbor’s 
house, if you're away. (So can "car- 
rier” types, if you and your neighbor 



get power through the same trans- 
former,) 

Wired alarms also come in two 
types: open and dosed circuit. Open- 
circuit systems, a trifle cheaper, trig- 
ger when their sensor switches close, 
completing the alarm circuit. Closed- 
circuit types trigger when a sensor 
switch opens* — or when there's* a 
break in the wires. That gives them 
an extra degree of self-cheeking, and 
insures against a burglar defeating 
them by dipping wires, (He can de- 
feat a closed-circuit system with a 
jumper — but only if he knows it's a 
closed-circuit type, and if it’s acces- 
sible.) 

The more doors and windows your 
system covers, the better you're pro- 
tected— but the more your system 
will cost. Install it yourself* and the 
additional coat ia miner — about $5 
per opening for the common mag- 
netic switches, and about $2 per 
room for the additional wiring. Pro- 
fessional installation coats can run 
as high as $40 per window or door. 

So which openings should you pro- 
tect? Your doors, of course — every 
(low, including entrances to base- 
ment and garage and between garage 
and 1 ion ne. You should also protect 
every ground-floor window 7 , and every 
window within reach of (not just di- 
rectly over) porches, garage and 
shed roofs, fire escapes— even trees. 

It's up to you whether to protect 
all your second-story windows; some 
burglars do use ladders, either by 
bringing their own or taking them 
from nearby sheds or garages (and 
how securely ia your ladder locked 
up?). But such burglars are com- 
paratively few. 

On a limited budget, that extra 
money might be better spent on an 
alarm system with more features: a 
rechargeable back-up battery with 
trickle-charger., for instance, or cir- 
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cuits (required by some local noise 
pollution laws) that shut the alarm 
off after about 15 minutes. The latter 
doesn't improve your security much, 
but can improve relations with neigh- 
bors (who might otherwise listen all 
night to a bell ringing long after the 
burglar's gone). 

Fire alarms can be part of any 
perimeter alarm ay stem, simply by 
adding sensors that detect heat, fast 
temperature increases or smoke. But 
to avoid confusion., systems that 
sound separate warnings for fire and 
intrusion are better — and self-con- 
tained fire alarms, which don't go 
dead if the fire takes your power out, 
are better still. For fire, the emphasis 



should be on inside sirens, to wake 
you and your family and get you out r 

Once your door is set to trigger 
the alarm, how do you get back in the 
house? Some alarms have outside 
keylocks that disconnect the door's 
alarm so you can enter. Others have 
a delayed action; you can shut them 
off as agon as you come in (burglars, 
presumably, won't know where to find 
the switch before the delay time’s 
up). 

Delay systems require less wiring, 
and can't be picked from outside. But 
key switches do show the burglar 
that your alarm is real, not just a 
decal stuck on as a bluff. (Even the 
decals will make some burglars think 



twice before they try to break in.) 

A light at the door to show the 
alarm's on can tell late-coming fam- 
ily members whether someone’s come 
home and shut the system off. If you 
all come home together, it can tip you 
off that a burglar— w T ho might still 
be inside — has come in and shut it 
off before you, (But if you're likely 
to forget to turn the alarm on, the 
light can tip off the burglar.) 

Flashing lights added to your 
alarm’s bell or siren can speed re- 
sponse, showing at a glance just 
which house the noise is coming 
from. Telephone dialers are another 
good fbut expensive — $180 to $22 & 
for professional-quality) supplement. 



Door locks with varying degrees of security 








Some locks are more secure than others. Above, from left 
to right, are: Common, snap-rocking night latch thal a child 
can defeat; night latch with a dead-lalch lab; dead boll 
(this Is stronger, but it must be locked deliberately); com- 
bination night latch and dead boll (frequently found, bat 
infrequently bolted). To the right is a vertical-bolt rimtock 
— tough, bul obtrusive, shown with inside cylinder. 



"Police locks 1 ' are tough, but 
ugly. Rack-and-pinion bolt type 
(upper left) fa $60 - $90; diagonal 
boll types, which transler stress to 
floor (above and lefty about £2Q. 



Cylinder guard keeps burglars from prying 
off lock; at least for a long, noisy while. 
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Easy-to-find security aids 




dialing neighbors* friends or police 
with a recorded trouble message 
when the main alarm goes off. Most 
good ones have two tracks; one for 
burglary , one for fire. Dialers are 
especially worthwhile for summer or 
isolated homes. 

“But check your local laws before 
setting up a dialer/' Kata cautions. 
“False alarms are common in home 
alarm systems because people come 
in on. irregular schedules. So* many 
towns prohibit programming dialers 
from calling police or fire department 
directly 

Even better than setting off an 
alarm when a burglar breaks in, 
though, is keeping him out altogeth- 
er, Sometimes it's less expensive, too. 
All it takes are good locks and re- 
membering to use them. 

The beat time to look at your locks 
is right after you move; you never 
know who might have gotten keys 
from the old tenant or, if it’s a new 
home, from the builder. 

You don’t have to replace the locks. 
Just take the cylinders to a locksmith 
for rekeying, or replace the cylinders 
with new ones. You can get pick-re- 
sistant cylinders {«o key lock is pick- 
p roof) for about $10 to $20 more 
than regular ones ; the Medeeo, AVoy, 
Sargent Ke&co and Duo, among oth- 
ers, will make a burglar upend more 
time than he likes working on your 
door. But comparatively few burglars 
pick locks. "The pick man is highly 
skilled." says Detective Inzalaco, 
“and expects a return for his skill. 
Unless you've got a lot to steal, he 
probably won’t bother you." 

Combination locks are pickproof, 
but expensive, and fumbling with one 
can cost you precious time if you’re 
trying to get In quickly to avoid a 
mugger or the rain. 

But before rekeying your lock, 
consider whether the lock itself might 




Engraving names or ktofiinyfng numbers 

on valuable cameras, tools and the Hike 
can help recover them, convict thieves. 



not need replacement or protection. 
A simple “night-latch" type that 
locks whenever it springs shut (see 
page 102) should definitely be re- 
placed. Slipping a plastic credit card 
between the door and the frame can 
open it, 

“Dead -latching" snap-locks are a 
slight improvement — a small tab 
keeps the spring latch from pushing 
back when the door's closed. Square- 
ended dead bolts that slide straight 
into the jamb are more secure, and the 
longer the bolt* the better it will hold 
against a burglar trying to burst or 
pry his way in* (But dead bolts 
can't lock themselves; you have to 
remember to use them.) 

Vertical dead bolts »re even more 
secure, since they can't be pried open. 
They can be pried off* though* so be 



sure you’ve fastened yours with the 
longest, biggest screws that will fit. 
If possible* the strike plate that 
meshes with the lock should be the 
type that wraps around two sides of 
the doorframe. An Ideal Security 
model has a cylinder shield that bolts 
to the lock for added protection. 

Vert Seal -bolt locks are “rim" types 
that fasten to the inside of the door 
and frame; this makes them easy to 
install* but less attractive than locks 
that fit within the door* 

But the strongest* safest locks 
won’t hold weak doors securely, Hol- 
lo wnzore* wood- veneer flush doora and 
cheap paneled doors are a breeze to 
break through ; hard bcard-faCed flush 
doors and better paneled ones are 
stronger* but solid or metal-faced 
doors are safer still. Make sure the 
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Do-it-yourself locks 1 are easy to make, inexpensive 




door fits snugly in the frame and 
that the lock's bolt protrudes as far 
as possible inter the frame. 

If yuiir door haa glass panes in or 
near it* consider double-cylinder 
locks, which arc opened with a key 
from inside, too, so a thief can't 
break the glass, reach in and open 
the lock. And where a burglar is 
most likely to come in a window or 
through a smashed- in door panel, 
use of double cylinder locks will limit 
his haul to what he can take out that 
way, too. 

But to be sure of safe escape in 
case of fire, you should leave your 
keys in the lock's inside cylinder 
whenever you * re home — and don't 
use double cylinders if you have 
children or elderly relatives in the 
house. For fire safety, it's best, then, 



to install "panic-proof" locks that 
open if you twist the inside knob 
either way — a feature nil better tucks 
from $i;hUige and others. 

And there is another way to pro* 
teet glazed doors: substitute impact- 
resi stand polycarbonate (such as Lex- 
an or Plexiglas) for the glass, or 
cover the glass with polycarbonate 
held by extra moldings. 

To protect your lock from outside 
attack, use one whole cylinder is in 
the door itself, not in the knob (which 
can he pried off), ami cover it with a 
cylinder guard, bolted through the 
door. 

Back doors ami hidden entrances 
need even more protection than front 
doors, since concealment gives bur- 
glars more time to work on them. 
But windows deserve protection, 



too. Standard, swiveling window 
latches uan bu opened from outside 
or through a broken or cut pane — 
key locks can't (and polycarbonate 
panes add extra protection). But if 
you lock your windows, leave the keys 
nearby and make sure everyone 
knows where to find them in case of 
fire — it's better to be burgled than 
to burn. 

Commercial hardware isn't your 
only choice, either. Some standard 
do-it*-yourself tricks are illustrated 
above; you may be able to come up 
with others. 

But whatever lock?, alarms or 
other tricks you may have up your 
sleeve, you must be sure to «?c them. 
More burglars than you might think 
slip in through unlocked doors and 
past unset alarms. + ** 

MuTQpHfllt ,MUI‘' Ill'll IMMU IflB t'lHJGRlrtl* npiiuoM 
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SHOP TEST REPORT 

Modelmaker’s 

lathe: 

New low-cost 
import 

t T' ver think you'd like tej own a 
L little metal-turning lathe anil be 
able to turn a brass barrel for a mod- 
el cannon or machine the parts for 
a tiny engine that actually runs? 
That's what you can do, and more, 
with il new modelmaker’s lathe I 
tested recently, called Sheri ine and 
made in Australia. 

When 1 say a “little" lathe, 1 mean 
compact in size for this one measures 
a mere 18 in. Ion# and has a 8!4-in. 
awing over the bed. But it's far from 
being a toy in heirtg toy-size ; l found 
it to be a precision machine, finely 
made and engineered to meet the 
needs of hobbyists and modelmakera. 

What's different about it from the 
conventional? Pi rat, il features an 
electronic variable-speed control 
which gives you an infinite range of 
low and high speeds from 100 to 4000 
rpm. Taper turning is done by an- 
gling the head stock rather than the 
lailstock away from dead center. To 
make the basic tool more versatile, 
there are a number of attachments 
you can add ns needed’ One provides 
automatic feed to the carriage; an- 
other converts the machine tit a 
screw-cutting lathe. 

With the basic lathe, you get a 
motor and cord, speed control, face- 
plate and dog, two dead centers, tool- 
post and bit, V- pul ley a, two hex 
wrenches anti instruction Ixioklet — 
everything needed to get started. The 
price tag for the basic lathe is$18!h5U 
f.u.b, For more information, write the 
U,S. distributor, .Martin Enterprises, 
Ilojc 407, Sun Marcos, Calif, flfinoft. 
— I Vatfiic C. L^chetj, Home and Shop 
Kditoi ■ 

SPEC If EC AT IONS— 1000 Lath« 

ever bed- 3^ in, 

Swing Ovrflr curnage - 1 sn. 

PisEaneti bolwoBn* CBntBra: B m 
Hole through mandrel. 0 Am in, 

Mandrel nos# Iftr-dsd ; -’iH6 TPI 
WnndTSl noio lop®r: No. 1 Mafsc 
Travel or cross slide: 2 Vj in, 

Travel cl I ails lock spindle: T Vi In. 

Taper in ta^ls lock spindEa: Mo. 0 Moran 
Hdidstock swivel: SfflT 
PnsaaclOr firrtdueliftn*; Q*-45-* * 5 6 
Handwheel dial ora d nsl ions : 0 001 In. 

Electronic speed range: Low, ICC la IOM rpm 
High, 4Q0 !<s 4DW rpm 

Largih overall 1 IS in. 

Wtdlh averall: Tto in. 

Height overall. E in. 

Wslflhl: is Ib4. 




Electronic speed control set an 

top ol a universal motor gives 
two variable-speed ranges. 



Accessories: A, sieadyre&i; B, 4-jaw chuck: C, 3-jaw 
chuck; 0, taiistock chuck and key; E, live center; F. 
Tool bits.; G, power feed; H, screw-culling attachment. 




Auxiliary power feed couples lo lathe lead 
screw to add automatic leed to carriage, 



Lalhe cuts threads, right and left-hand 

with addition of screw-cutting attachment. 
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Photos; Hc-bert D, Be-ial 




STUCK WITH AN OLD HOUSE? 



Data: Annaile 
Photos; Lea Tun^au 

Owners hlr. ard Mrs Racer Vi'o'fc’ c 



Dozens of dramatic 
changes you can 
make yourself 
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by Harry Wicks 

WORKSHOP EDITOR 



T he drab-loo kin# house on the 
narrow lot ill the photo on the 
facing pa ge was originally built to 
serve as u lakeside summer home. 

When new home prices and mortgage 
money started to spiral out of sight, 
the owners, Mr, and Mrs, Roger Wothe 
of Wayzata, Minn., abandoned their 
search for a new home. They decided 
they could get more house for the 
money remodeling their weekend home. 

The house was full of problems, 
almost too many to solve. The living 
area was inadequate for the owners 
and their two growing boys. And the 
narrow parcel of ground ruled out any 
expansion into the side yards. 
Combined, the two levels had a scant 
%0 sq. ft. of living space, A 
complete front- to-r ear remodeling 
changed the picture. 

Roger Wothe, who heads up 
Environments, Inc.„ a firm that 
specializes in store interiors and 
fixtures, designed and implemented the 
changes himself, Before he ever lifted 
a hammer, he spent one year in the 
planning and drawing stages. 

“The door plan was opened to all 
kinds of possibilities/’ he said, "but 
things started to happen when 1 made 
the decision to move the stairs 
outside. Until that occurred to me, 1 
was dissatisfied with every floor plan 
because the stairs were in the way.” 
The Ill’s t step was to build a new 
circular staircase in a round “tower, 11 
What had been a small deck in front 
of the living room was then enclosed 
to double its size. Twelve feet were 
added to the rear of the house and 
interior partitions were reshuffled. 

With remodeling completed, the 
chalet-style boasts an impressive 190G 
sq. ft. of living space laid out for a 
lot of living. It is chock-full of 
dramatic and sensible ideas. Some 
features can bo duplicated easily; 
others require professional know-how. 
All are handsomely designed and 
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installed with care* Whether you are 
■i do-it-yourselfer or prefer to hire 
others to make renovations, you're 
almost certain to spot some ideas 
that seem made to order for your 
house. 

Boldface letters in the follow! nit 
text refer to color photos oil the pro- 
ve ding three pag€;s. The text describes 
the three dozen changes we found 
most exciting; if you study the pho- 
tos, you’ll surely find more. 

A The original house as viewed 
from the front presented a challeng- 
ing remodeling project indeed, 

B Dramatic change is obvious in 
this "after" shot of the completed 
remodeling. The tower which houses 
the circular staircase blends well with 
the chalet styling, and by breaking 
the severe slope of the roofllne adds 
interest and pleasing balance* It cre- 
ates the impression that the whole 
house is wider than the original 
building when in fact it is not. The 
tower windows are insulated units 
manufactured by Viracon, Inc.; 
they’re designed to be heat-absorb- 
ing and glare-reducing. 

Wothe wisely made an asset of 
that huge expanse of exposed roof by 
covering it with attractive, hand- 
split cedar shakes, A wood preserva- 
tive was applied and the shingles 
were left to age naturally. 

The existing roof line was con- 



FIRST FLOOR (BEFORE) 




SECOND FLOOR (BEFORE) 




20'4 h 



tinned over front and rear additions 
to integrate the design. 

The new roof was planned with 
energy conservation in mind, too; A 
6-ft. overhang was added; to the 
length of the house oil both sides to 
shield it from the summer sun, which 
would tax the airconditioning system. 
Rut the design admits warming rays 
from the lower-angled winter sun to 
assist the heating plant. 

The rough-sawn cedar siding en- 
hances the natural beauty of the 
house's lakeside site. The siding was 
finished with Olympic's No, 714 stain 
and the trim with Olympic’s Coffee 
stain. 

The second -level balcony has a 
railing that repeats the theme of the 
ground-level deck, Resides affording 
the luxury of a private window ter- 
race off the master bedroom, the 
upper deck relieves the tall, narrow 
look of the house with a strong hori- 
zontal line* 

Rather than hide the exterior 
doors with storm or screen doors, 
Wothe installed Taylor insulated 
steel doors (which eliminate the need 
for either K Door exteriors were 
painted with epoxy enamel and the 
interiors were covered with a For- 
mica wood-grain pattern matching 
tlie interior oak trim. 

A railroad-tie retaining wall was 
installed (photo, page 1IG) to make 



the sloping plot more usable and the 
cement-block garage re-aided with 
rough-sawn cedar to coordinate it 
with the house, 

C The remodeled and enlarged 
kitchen has a false A -ceiling* Space 
created between it and the old ceiling 
is used to route wiring, pipes and 
ductwork, Gone is the bothersome 
stairway that had cramped the old 
kitchen. In the expanded area now 
appears an appliance and cabinet lay- 
out that would please the fussiest of 
chefs, The kitchen is flooded with 
light; eight Lightolier recessed-can 
fixtures installed in the ceiling are 
angled to provide even, shadowiest 
lighting. 

The 6x6-in, roiling beams are also 
false* Hollow and fashioned of red 
oak, they — like all interior trim — are 
finished with Pratt &. I^ambert’s Ori- 
ental Walnut oil stain. To minimize 
daily upkeep, kitchen walls are treat- 
ed with Jumbo Weave (by Fathori ) , 
a fabric wall covering that resists 
bum pa, bangs and scrubbing. For un- 
derfoot comfort, the Wothes finished 
the floor with Dimensions, a Polyes- 
ter HI commercial carpeting by 
Viking. 

Attention is drawn to the neat, 
con temporary -sty led cabinets. All 
wall hangers in the kitchen are of 
one height. Cabinet doors are faced 
fPteaso turn to page 116) 



FIRST FLOOR (AFTER) 



SECOND FLOOR (AFTERS 
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An Fuller Trojan 
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Three projects you’ll want to make 




□ Heirloom footstool 

□ Pier curio shelf 

□ Tank-top gallery 



Heirloom fooislool — ai home 
among your treasured 
period pieces. 






Pier curio shell'— a handsome 
decora I ion for any wall. 



Tank-top gallery— a shell to 
'' V keep toil eirkes corraled. 



i in 
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Heirloom footstool 

T f you like Burly American furni- 
ture* this quaint footstool will 
charm you. You can bring out its full 
beauty by giving its walnut frame a 
fine hand-rubbed finish am l its 
padded upholstered top your most 
careful attention. 

Both three-piece side frames are 
identical as are the end rails and 
turned a pin dies. There are two ways 
you can tackle the 1 -in .-thick side 
frames: 1. Blank stock for the legs 
can be glued and doweled to blank 
rails and the assembly ban dsn wed as 
a single piece. 2. The three pieces can 
be laid out and cut separately and 
then glued and doweled together. 
Either way you “It first need to make a 
full-size cardboard leg pattern follow- 
ing the grid drawing. If you cut the 
parts individually, you'll do well to 
l*ore the dowel holes in the 

ends of the curved rails before band- 
sawing bo you'll have maximum sup- 
port for your doweling Jig. 

Both side and end rails require a 
3/16 x %-ln. rabbet In the top edges 
for tacking the upholstery. The 
enthrall rabbets can he rut easily on 
your table sow; theme in the curved 
aide rails will require a router or 
shaper. If a router is used, it’s used 



on the flat aide of the rails and with 
a straight router bit. A circular 
guide attached to the rooter's base 
is used to follow the curved edge 
and set the depth of cut. 

The spindles are tenoned turnings 
glued in : 1 i~in. holes that are bored 
completely through the side frames. 
Turned rosettes are used to cap the 
spindle hole* on the face side. Both 
spindles and end rails must be glued 
and clamped in place at the same 
time, of course, and triangular glue 
blocks arc added at the four corners, 
AS! exposed wood surfaces of your 
footstool should be completely fin- 
ished before it's upholstered. I found 
a beautiful finish can be obtained 
with a product called Wood-glo H 
The first step in padding the top 
is to stretch black cambric from rail 
to rail and tack it in the rabbets. 
Then strips of furniture webbing are 
laced crisscross over the cambric 
and the turned -under ends tacked to 
the rabbets. A 2-in. thickness of 
foam rubber or other padding comet! 
next, then the top covering. The 
edges of the latter are folded under 
and tacked neatly to the rabbets. 
Finally. ' ^ -in. -wide braid and round- 
head. upholstery nails, 74 in all 
spaced about ;, i-in. apart, are used 
to add ;i finished touch to the padded 
tr>p ,- — Elmer E. Scutt 




Tenons are formed .91 each end of turned 
spindles let tit to -In, holes in side frames. 




Webbing Is stretched across stool frame; 
1 hen foam padding is placed on top of it. 
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Pier curio shelf 



3/4" COVE MOLDING 3-1/2* ANGLE 1/2 - DADO, 3m* DEEP 




T his charming curio shelf will do 
wonders in showing off your 
prized pieces of bric-a-brac as well 
as making a handsome wall decora- 
tion itself, It cost me about $.1 for 
14 ft. of Vi x 8-in. common pine, a 
short length of cove molding, a piece 
of V* -in, hard board anti a wooden 
drawer knob. 

Construction can start with the 
aide panels, For an easy way to 
make the cutouts, bore a 2*4 -in,. - 
di a meter hole ns indicated in the 
drawing, Then, using a smooth-cut- 
ting blade, make two parade] internal 
cuts on the bench saw by lowering 
the blade below the saw table and 
then carefully positioning the 
board over it. Luck the rip fence in 
place, turn on the saw, then slowly 
raise the blade until Et cuts through 
the top of the board. Feed the work 
along the fence until the cut is made 
to the length required. Cut off the 
power and wait until the blade c times 
to a full stop before lifting the board 
a way. Make final corner cuts with 
a sabre saw to drop out the waste- 
Anglcd dado cuts are required to 
,seat the side panels into the upper 
and lower cross members. Tilt the 
dado blade to a 3 V 2 ° angle for these 
cuts. Blind dadoes are not necessary 
in any of the joints. Run the cuts 
clear through, then simply cut filler 
blocks and glue them into the ex- 
posed CtuIr, to fill the voids. This 



fmm 



1/2 x 3/4' 
NAILING 
STRIP 



3/4" v 
COVE 
MOLD- 
ING 



\t&* BACK 



CABINET 

TOP 



1.-10 x 1/4 
RABBET 



1/2 scET/fc* 8-3/4' 
SHELF 



{Please Sum to page Jf 4j 



Fiber blocks are glued to ends of dadoes 
lo conceal (make blind} exposed grooves. 



BUTT 

JOINT 



1/2 H DADO, 
3/16" DEEP 



1 nr dado, 

S 3/16* DEEP 



1/2 *3-7/8* 10-1/2' 



WOOD 

KNOB 



1/fix 5-1/2 *9-3/8 
BOTTOM 
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Warning The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous toYour Health. 



FILTERS 



MU!, aBraaC^bl bt npSBOti 





Hol« saw !• used In your ctf ill press to 
make circular cut at top or side panels. 




r 




fh 



Waste Is removed by raising the rotating 
blade,, pushing stock forward (or back). 




Sabre saw Is used lo complete parallel 
cuts to very corners lo drop out waste. 



THREE PROJECTS TO MAKE 

(Canunuoti if am page n£j 

method will prove simpler and 
quicker than making blind dadoes. A 
V B x ' 4 -in. rabbet is required at the 
rear of the aide panels fund the top 
and lowermost members to form a 
recess for the hard board back panel. 
Sand all parts before assembly. 

The two open shelves need not be 
set into dadoes; butt joints will 
suffice. Cut them to length with the 
appropriate bevel so they will fit 
snugly against the nldea. Use finish- 
ing nails and glue to secure them. 
Cove molding, : ?4-in,< is used for 



trimming Ihe top, Since its profile 
does not permit direct nailing to the 
top, amall nailing strips are added 
to the back of the molding. Cut 45 15 
miters to join the molding. 

The finish is optional. You can 
use stain, shellac, clear varnish or 
paint, or you may want to try a 
woodgraining finish. For the last, 
use a latex-baaed, woodgraining or 
antiquing kit of the desired tone for 
quick results: Coat the surfaces with 
the latex base coat and allow to dry 
(usually about one hour). Then ap- 
ply the glaze coat, working one main 
section at a time. Run a dry brush 
over the still wet glaze to produce 



the ' grain/ 1 If the result is not quite 
what you want, simply wipe off the 
glaze and try again lyou can't fail). 
If you want to highlight the corners 
as was done here, run a dry rag pad 
over them before the glaze dries. 
The hardboard back panel should 
be installed after finishing for an 
easier, neater job. Instead of grain- 
ing the back panel, you may con- 
sider applying only the base coat to 
it. This will produce a neutral back- 
ground which will allow your curios 

to stain! nut more clearly. Bore a 

hole near the top of the back panel 
for hanging on a screw. 

— -Rosario- Capotovto 



Tank-top gallery 

T oiletries kept on top of the tank 
will stay put when cor rated by 
this smart bathroom accessory. You 
make it to suit the size and shape of 
the tank's cover — yours may be 
straight; mine was curved. 1 cut 
the base from * t -iti. cherry, made 
the spindle railing by joining three 
x %-in. pieces at the corners. 
Here I used a glue- joint cutter, but 
a small dowel will do. 1 shaped the 
edges with an ogee router bit. 

Yor can turn the 10 spindles, of 
course* but you'll he ahead if you 
buy them ready-turned. Theyfil need 
sanding a bit and a quick way to 
do it is to chuck them in your drill 
press. Rubber feet will keep the shelf 
from rocking. — Rosario Capotoxtn 





Scrap block same thickness as rad is usod 
to Support route r for shaping outer edge. 




Hulas in rail are used to hold spindles for 
applying finish; I hey 1 re glued afterward. 



To spot holes In base, use a pencil lo 
draw around the tenon Of each spindle. 
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COUNTERFEIT GUNS 

Authentic machined metal replical of 
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CamiuttliM Caiulew Miinuai heir you build 
newr furniture — re Finish, restore beat-up 
cabintis, chairs, chests, tables faster, easier 
than ever before I 

96 PlttKr*Pl*lf*d GIANT PAGES 
Finil trtitamly whatever you need. Nuy 
at iiLoney->savici[? prices — cablruc lumber, 
[Afviiuj bldrkl, pin? briar, picture ittOildlriB, 
cane, Turn, hardware, clock kitt, lamp parts, 
woodwork plaits & bodes, etc. Needed prod- 
ucts found nowhere else I 

Catal □£ t Wood Samples Orly $1 

fioJIir Fully Rafunded gn First Drdar 

Accept this offer to own fascinating set of 
20 2*4 specimens of world's most glamorous 
veneers— Bosewixtd, SaiLmvood, La«wood f 
Walnut, MfrhOK*rty. PurpttheSrt, Zebra, «c! 
Compare! Then Identify instantly finest 
woods wherever you go I 
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CONSTANTINE 



2 K 1 Uitthfifcf M., 0 rom r N.Y. 10461 

n CwlHri tt fur W«d S ampin 

LJ ft Woodworks* CitilB*. □ Ctbltf Only 
ft! RrfurdfldJ 5n(; 
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FOR 

KITCHEN 

TRAILER 



CAMP * BOAT 
WORKSHOP 




Solve 

HANG-UPS 

For gift or me anywhere. M&gnsgrip Mark X 
holds rneial kitchen or shop too Is magneti- 
cally in sight, safely, orderly. Hardy, compact. 
Mounts easily on any surface. Styled in 
while. Gift boxed. For kitchens, shop 1 , camp, 
trailer. Money-back guarantee. gQ pp 



each, 



Phelan Magnagrip Company, Inc. 

East Langmeadaw, Mass. 01028 

WELDER 

ft 17 Fietiry Direct ni Sm 




24 “ 



Plus tt M 

Finn* nd HHdiii 

'It iifiiti ElKtMcil Tirnuuli 
FITS ORDINARY ll(Y OUTLET 

Weld, bt*u F fcolikt or tut mwt etiyihlne »idf o( 
moLil . 3fn rxjicrlEHHi iKtcsFiry, UTollmr n Iraplc iiulfuntmu 
W BiNe rffillM on t*n, Utllra, firm uid livrn «flukp- 



UlB- 

rr.r-nt, hLryrtpj. iBplLiiirti, i rtf. Hike ImltilTtdt Of VIlURtUe 
NOTH IXO KLSH TO BUY! c™« complete with 

Full fife ihitid. pit* or ■nairm mil LmeIcui mm. pmvt 
rB.li Iei, spcrlil ElKlrte l«tfi tKichmrh-t. tmnd fllffliB, 
fltli, «'ki.y.| 0 .rnLloi«' lll'.ulrited J nitn: : lions, roil; licider, 
«te. U«m jithilird Xjf 7 rod* e* weld inn. turn, hru*, 
Imiu e, BluiBlnum, riur hrblr. Knr In iw td rlfruil 
llw tin's* e nriiUni jhhmt. Olm 4 Llmt* Lbe hill retdnl 

to mrU l 4 uRli*Bt Inn. F« itilwotni dull cdl 

fTlSl m write w EL- DElt »r*. CD.. ptju. 
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REMODELING IDEAS 

(Continued from jp « gu 1 09) 

with NevamaNs Natural Cane plastic 
laminate to give them a furniture- 
like look. To eliminate conventional 
door hardware, "invisible 11 Tutch 
Latches were used on the cabinets. 

D if there is a single attention- 
getter in the kitchen it is the func- 
tional pass- through connecting kitch- 
en and dining room. What used to 
he a doorway was closed at the 
bottom and neatly framed with trim. 
The countertop was built to create a 
l2-ft,-long ledge (not visible in the 
photoi on the dining room side for 
buffet-style entertaining. 

Another reason for the opening 
was to allow better use from the 
dining-room area, Perched on stools, 
the Wothe youngsters use that side 
of the counter for breakfast, lunch 
and snacks. The dining room wall 
seen opposite the pass-through is dad 
with !4"in. plywood (instead of 
piaster or plasterboard i and covered 
with Fas ho n Jumbo Weave. The 
owners periodically change picture 
groupings- — this wall lets them drive 
nails whenever they want without the 
need for patch jobs, 

E The living room was doubled in 
size when the additions were com- 
pleted. The two walls facing the lake 
were opened up to let in the view— 
but not the heat. Fixed sash here are 
also of Vi r aeon, while all operable 
windows are Andersen Thermuparie. 
The owner made the frames. 

F The pair of "useless" fixed 



Lilliputian size of lot 
that this charming 
home occupies is 
appreciated when you 
know that the fence In 
foreground separates 
Wen he property from 
neighbor's. Railing on 
second level (false 
balcony) de-emp ha- 
sizes tall look and 
repeats balcony detail 
an the bouse (rant. 
Generous use of wood 
decking creates an 
Illusion of larger house 
and Jot Below: View of 
house from a distance 
shows how railroad-tie 
relainlng waits blend 
with Ihe styling. 




windows flanking the fireplace in the 
original living room were closed in. 
and a tix72-in. slit window was in- 
stalled behind the mantel. Note that 
this window is Lhe only fenestration 
on that sidewall. It creates a dra- 
matic focal point as light streams in 
over the heavy mantel. The fireplace 
was enlarged and a massive, rough- 
hewn mantel added. 

Wails were clad with the same 
fabric covering used in the kitchen. 
Lightolier Lytespa n traveling lights 
can be positioned to illuminate paint- 
ings over the mantel or for mood 
lighting. 

G The shower in the bath added 
off the master bedroom has a sky- 
light because this wps the only way 

(Pteose - [ wn Jo page US) 
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POPULAR MECHANICS 




have a rather Ion; message for 
the readers of POPULflfl l CHIIIIICS 



but if you are inter- 
ested in fuel economy 
and performance I 
urge you to take time 
to read it. 



He I Jo, My name is Frank Kjrmss, 1 am president ol APO of 
America. I have paid for this space in order 1g acquaint you 
vvilh a product wed known elsewhere in the world but rela- 
tively unknown here, 

I am so convinced it will benefit you that I offer it on an 
unconditional money back if not satisfied basis. I will present 
some arguments in favor of it in 1 hrs space, but I am not trying 
to "self' you. 

The product is the Mk H Vapor injector. 

Our own research, indepen deni evaluations by recognised 
laboratories, tests by automotive magazine editors and reports 
from owners all agree that n can improve luel economy and 
increase horsepower in the 4-stroke, gasoline powered engine. 

It is not meebanicai, has no moving parts and requires serv- 
ice on an average of 4 times a year at a total annual cost of 
$7-80- 

Lets make one thing clear- I am not a struggling inventor 
battling against the giant corporations trying to get something 
off the ground, (n fiscal 1973 APO s sales were S $8, 000. 000 
in Japan a Tone. (That's dollars, not Yen, by the way.} My com- 
pany was awarded the tills "Exporter of the Year ' 1 by the 
Dalles Chamber of Commerce. In other words, I'm not at- 
tempting to put you on to a completely new gadget we hope 
will work. 

The reason we have been so big in Japan is quite simple: 
Gasoline costs about $2.00 a gallon When we entered the 
Japanese market a few years ago you could buy all the 
Premium you wanted in many pans of the U.S for under 30c 
a gallon, less if you watched for ''Gas War” signs. 

Frankly, I had no intention of even selling ihe Mk-fl here- 
it's a tough market , Products ih this category have often been 
misrepresented. Some "gas savers ' are highly dubious, to 
say the least. And P as long as gas was plentiful and cheap, 
the general attitude was, “who needs it?" 

With the recent energy crisis and now with zooming infla- 
tion, the picture has changed. Enough people are now con- 
cerned wit h wha I ' s happening to th sir automotive ma i n tenanee 
dollar to make up a sizeable group. 

I believe the readers of this magazine are included. They 
obviously care enough about cars to inform themseFveg about 
them. Also, many have bought cars on the basis of belter 

Sand handy coupon to office nearest you; 



APO OF AMERICA 
DEPT. PM 
3100 IHONRIDGE 
DALLAS* TEX. 73247 



APO OF AMERICA WEST 

Suite D 

2»01 S- Main St. 

Santa Ana. Calif, 92707 
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VAPOR INJECTOR 




economy or more performance for the amount of fuel 
consumed. 

I also believe the readership of this magazine cares about 
air pollution and would regard any device which reduced 
Harmful exhaust emissions wilhout impairing economy or 
performance as a most worthwhile addition. 

If you place yourself in either of these two categories con- 
sider this: Tests by Daigh Automotive Engineering Co, r Wil- 
mington, Ca , showed these increases in gas mileage with I he 
Mk-H, 

1972 Toyota from 24.57 to 28 35 mpg 
J973 Pinto from 33,9 to 37, t mpg 
19 73 Vega from 24.5 7 to 30.24 mpg 

As lo performance— at 50 mph ihese same cars gained 9 
hp, 5 hp and 16 hp at the rear wheels wiih the Mk-i I 

Exhaust emissions, as measured by Automotive Environ- 
mental Systems. Westminster, Ca , using the criteria of gov- 
ernmental agencies, were down on each of ihe vehicles. 
Greatest reduction was 73% in unburned Hydrocarbons in 
the Pinto. The least was 22% in the Toyota. This data is avail- 
able on request, 

Many ' fan' publications have reporled favorably on the M k-ll 
including MOTOR TREND, ROAD TEST. WHEELS AFIELD. 
OFF ROAD and SCIENCE & MECHANICS Also in the new 
HOT ROD YEARBOOK (No, 14), the editors document a re- 
markable gam of 24% in road horsepower on a 1967 Corvette 
using a Mk-ll— from 96 hp to 120 hp (§) 3000 rpm. These 
publications are responsible only to their readers, not to us. 
Reprints available on request. 

But, I don't think you should wail I ihink you should start 
getting more for your gasoline dollar right away. 

Here's my money-back offer to car owners: Send me 
S3 9 95 (check, money order or charge card authorization} 
plus tax if you live in Texas. A Mk-H for your car, together with 
a six month supply of Econo Mix, will be shipped from (he 
branch nearest you. 

Try it. If you aren't convinced it improves your performance 
and economy return it in 30 days for a fuff refund I don't 
know what else I can do to eliminate any risk on your pari ex- 
cept to say l hat our business reference is: International Dept., 
Republic National Bank, Dallas. Texas 

Let's hear from you. 



t\u 






MK-H Vapor ln|ecior(s) j 

I 

I 



FRANK, send me 

at S39 95 each I enclose $ 

(please add slate sales tax rf you live in Texas) I under- 
stand I can return the uniifs} within 30 days for a lull 
refund if 1 am not convinced. 

FRANK I would like to have more information and re- 
prints before ordering □ 
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CHANNELLOCK Gives Nbu MORE In Hand Tools Including 







CHMJlaJOCK 



The ORONAL Tarigue 'N-GftxiYe Piier 
Firsl 01 ILs Kind . . . And Still Fpf-sI 



1— Only CHANNELLOCK — the original tang l*? anti groove tiller 
—gives you smooth working, machined mating parts that can never 
lump out . both: (he tongue and grooves are undercut. CHANNEL 
LOCK imitators Can't say this, 

2 — Only CHANNELLOCK gives you the patented nemioremg 
llange that eliminates stress breakage. Again, CHANNELLOCK 
imitators can’! say this, 

Reasons why CHANNELLOCK, although irmtaled, has no equal 
as a work sever, year alter year. 

Be sure you get the genuine CHANNELLOCK, Look for the trade 
mark on the handle, 

Send for Our Catalog . , . It's Yours For The Asking. 



CHANNELLOCK. INC, * Meadville, Pennsylvania 16335 



f' mPaaes \Sendfor our New f 975 

Is 3500 Items y ■ — “ 

WOOD 

andwoodshop 
supplies 

CATALOG 

Fine domestic and imported 
Hardwoods . . dimensions , 
blocks , plywoods . Everything lor your shop 
. . . hand b nd powe r tool s , uphossiery a nd I amp 
Supplies , cabinet hardware , clock and inlay 
picture ki is , m uc h m ore - in slock . F or catalog 
send sac for handling , postage lo : 

CR AFTSM AM nt =I. a- t s. tm III « si*ri 
WOOD SERVICE 
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.WITCHBLADE . . . COMBI 

i;s uoMi 






order non 

WHILE THE* RE STILL LEGAL 

Tin* i, * tik.ir.SWITi’linLADIS. Tin- bln a- h :i COM H IT! 

T.ffirl.’ Hill'T Hit-, tom rra.ILul ITMrtES ™nHi ill 

nn,*vl. V,r„- Im 4 Ii rwiiTl I - HIlKAT Tur ■■ : -Ii-n nrn ■■ *r-l M n- 
i i hr- ion' ^»ll-.f#rllinn is i;^*nrilrcd.{'Oflip|.»l* wlpi i^tk. 
It,, Ip 4 LpTi T frUf *TW4) fat ill 'Hi Il l hi 

SfcW KNIFE CD. @PK 15i« t » .CHICAGO. IL. &D&35 




Circular stairs were precut In the shop, 
assembled and welded on the Job site. 



REMODELING IDEAS 

fCon fiaiiCd (ram jggti 7 IS} 

natural light could be brought into 
the room. The ceramic-tiled stall 
shower ha^ a door that's framed in 
bronze metal to match the vanity 
mirror frame, 

H A new look for the old h;ith- 
room was created by using drapery 
that matches the walla and ceiling. 
The pattern shown is a cotton fabric 
from Design Croup II. 

The active pattern on l he walls, 
ceiling and drapery underscored the 
need for a handsome vanity design 
that would hold its own. Built by the 
owner, its luxurious sculptured lock 
was achieved through the use of 
standard lumberyard moldings. Roger 
Wot he generously agreed to supply 
his drawings for the vanity so that 
PM readers call duplicate the look. 
Details for building it will be pre- 
sented in it separate article to appear 
in the February issue. 

Other good ideas 

For structural reasons, the stair 
tower is erected on a concrete slab, 
Such construction provides a solid 
base for anchoring circular stairs. 
Treads are cantilevered from the 
wall, thus eliminating the need for 
a post, Because of this, the handrail 
runs around the inside perimeter of 
the treads — rather than the outside 
—which is typical of factory-built 
circular stairs. 

Stair safety is assured during day- 
light hours because sufficient light 
filters through the slit Viracon win- 
dow's* Ligh toiler Bronze Quadrille 
lamps, installed every other step, pro- 
vide dramatic and safe lighting for 
evening use, * * * 
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